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F&P OBSTRUCTIONLESS FLOWMETERS 
GROW WITH THE PLANT 


that’s the big reason 


OBSTRUCTIONLESS 
why more waste treatment plants are installing F&P 
magnetic flowmeters every day. No restrictions... 
no obstructions mean no clean-out problems whether 
you're metering raw sewage, effluent, or sludges 
R&P magnetic flowmeters are even provided with 
built-in brushes for cleaning electrodes in a matter of 
minutes without shutdown 

But obstructionless isn’t the only reason by a long 
shot. A special feature permits F&P magnetic flow- 
meters to grow with the installation . from start-up 
to maximum design capacity. All F&P secondary in- 
struments are equipped with a unique in-case adjust- 
ment that permits any flow velocity from 1-30 fps to 
be set at full scale. Furthermore, any F&P magnetic 


meter can be used with any F&P secondary instru- 


ment without custom matching. Accuracy is inde- 
pendent of viscosity, density, or turbulence 
unaffected by piping configurations or valve place- 
ment. You have complete freedom of plant design. 
Available in sizes from !.” to 72” diameter, the 
meters can be installed in any attitude and will 
measure full pipe flow in either direction without 
accessories. Don’t overlook the fact that wide range- 
ability and high accuracy make these meters a natu- 
ral choice for billing or ‘‘cash-register”’ applications. 
Get the facts on Fischer & Porter magnetic flow- 
meters NOW! Contact the F&P field engineer nearest 
you, or write for Catalog 10D1416. Fischer & Porter 
Company, 549 Fischer Road, 
In Canada, Fischer & Porter 
2700 Jane Street, Toronto, Ontario. 


Hatboro, Pa. 


Canada) Ltd., 


& PORTER COMPANY wsrruMENTATION AND CHLORINATION 





SUBDIVISIONS 

Gorman View Subdivision, Perrysburg, Ohio 
Design Flow—30,000 G.P.D. 

Approx. Plant Area—40 x 60 Feet 


RATED AERATION 


*a trademark of Chicago Pump Company 


Small Unit Sewage Treatment Process Equipment for 20 to 5,000 People 


Features 


* Odor free 
¢ Nuisance free 
¢ Lowest cost sewage treatment 
Low original cost 
Low cost sewer lines... 
plant located within subdivision 
Low operating and maintenance costs 


SHOPPING CENTERS 

Westgate Shopping Center, Lima, Ohio 
Design Flow—15,000 G.P.D. 

Approx. Plant Areo—30 x 30 Feet 


SCHOOLS Economically expendable... for area 


Kennedy School, Louisville, Kentucky 
Design Flow—7,500 G.P.D. 
Approx. Plant Area—20 x 30 Feet 


planning of future sewage systems 
Small, compact plant area 
Centralization means more homes 
per acre 

¢ Expandable—by multiple units 

¢ Exclusively successful standardized 
balanced equipment 

¢ Applicable in steel or concrete units 


For 


Dairies 
Motels 


Subdivisions 
MUNICIPALITIES 


Valley Springs, California 


INDUSTRY 


B. F. Goodrich Co., Onks. Pennsylvania Schools 


Design Flow—40,000 G.P.D. 
Approx. Plant Area—30 x 45 Feet 


CONVENTS 

Ancilla Domini-Villa Maria—Donaldson, 
Indiana @ Design Flow—40,000 G.P.D. 
Approx. Plant Area—30 x 45 Feet 


Design Flow—56,000 G.P.D. 
Approx. Plant Area—35 x 55 Feet 


HOSPITALS 

Tuberculosis Hospital, Lima, Ohio 
Design Flow—20,000 G.P.D 
Approx. Plant Areo—726 x 28 Feet 


Industry 

Military Installations 
Hospitals 
Municipalities 
Convents 

Shopping Centers 


Hotels 

Trailer Courts 
Airports 
Camps 
Country Clubs 
Resorts 


Equipment Application Information Avail- 
able To Your Engineer From Chicago Pump 
Company Distributors Located In Most 


Principal Cities. 


®™ 1958—Chicago Pump Company 


Putting Ideas to Work 


Over 300 Plants Installed 1955-1958 FOOD MACHINERY AND CHEMICAL CORPORATION 


coon ammmintad Chicago Pump Company 
622F DIVERSEY PARKWAY + 


CHICAGO 14, ILLINOIS 
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CATERPILLARS 


provecT}] PROJECT PAYDIRT* pays off again 


PAYDIRT 
| me 


NEW CAT D7 SERIES D TRACT 


For higher production at lower operating cost 


By ANY comparison the new Cat D7 Series D Tractor 
is champ in its class. It packs 140 horsepower 
matched with 80% more lugging ability than the 
previous model—for greater production. And it delivers 
this production at lower operating and maintenance 
costs. The payoff for you ... increased performance 
that no other tractor in this power range can match. 
Major improvements, developed by Caterpillar’s 
Project Paydirt, affect the engine, power train and 
undercarriage. And the new Series D retains the exclu- 
sive Caterpillar Oil Clutch. It’s time-tested; delivers up 


to 2,000 hours—one whole season—without adjustment. 

For complete facts about the leader, see your 
He’s ready to give you ihe whole 
Series D. 


Caterpillar Dealer. 
story on the new D7 And he'll arrange a 


demonstration on your job. 


Caterpillar Tractor Co., Peoria, Illinois, U. 
* PROJECT PAYDIRT: Caterpillar’s multi-million- 
dollar research and development program — to meet the 
continuing challenge of the greatest construction era in 
history with the most productive machines ever developed. 


NEW ON THE D7 SERIES D 


TURBOCHARGED ENGINE features 9% horsepower increase, 
80% more tractor lugging ability. Optional in-seat starting is 
available. The payoff ... more production! 


DRY-TYPE AIR CLEANER removes at least 99.8% of all dirt and 
dust from engine intake air during every hour. Cleaner can 
be easily serviced in 5 minutes. Filter element can be re-used. 
The payoff... economical, convenient maintenance and longer 
engine life. 


SERVICE-FREE TRACK ROLLERS, corrier rollers and idlers are 
lifetime lubricated. New load-carrying design increases roller life. 
The payoff ... longer life, no on-the-job lubrication shutdowns. 


PRESSURE-LUBRICATED POWER TRAIN insures complete circu- 
lation of filtered oil to transmission, bevel gear and pinion. To 
transmit increased power, power train components have greater 
strength. The payoff... longer gear life, trouble-free operation. 


CATERPILLAR 


Gaterpiliar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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Well-equipped crews maintain and improve drain- 
age facilities to reduce flood damage hazards in Bal- 
timore County. Rospert J. HAJZYK 

Formulating a Financial Plan for Local Government... 
Major readjustments in financial management may 
be required to make available resources meet ex- 
panding community needs. Harry L. SEVERSON 

Land Uses and Water Consumption Requirements 
Should the long-used gpcd criterion be replaced in 
city planning by consideration of demand on the 
basis of land use function? RvupDOLFo SILVA 

Double Seal Coat for Primary and Secondary Roads 
Contra Costa County (Calif.), uses double seal coat 
on more than 100 miles of road each year, with ex- 
cellent results. D. D. CHAMBERLIN 


EDITORIAL DEPARTMENT 


W. A. Hardenbergh, Editor 
A. Prescott Folwell, Editor Emeritus 
Edward B. Rodie, Managing Editor 
Clayton H. Billings, Frank Force, 

Helen E. Quinn, Associate Editors 
D. A. Okun, Technical Consultant 
Nathaniel Pousette-Dart, Art Consultant 


VOLUME 90, NUMBER 4 


101 


120 


125 


Neatness Counts on Sewer Construction Project 
How effective methods of excavation and clean-up 
keep work within limits of residential streets. 
Litter on County Highways is a Costly Problem 
Two reports describe litter control programs. 
Wa tter O. Dow anp L. T. SHEPHERD 
Sulphite Liquid as a Road Binder Material 
How low-cost temporary pavement can be con- 
structed with this waste byproduct of pulp and 
paper mills. A. BURMEISTER 
Small Cars or the “Big Three” for Fleet Use? 
Every car-owner will be interested in this penetrat- 
ing analysis of the pros and cons for the compact 
car. WiiiiaM F. HALLSTEAD 
Brush Chipping Machines Pay Off in Six Months 
“Mechanized” tree maintenance crews find that re- 
duced labor costs soon offset the cost of new equip- 
ment. Burt Rovusos 
The Next Step for Economy in Wastes Treatment 
Prefabricated media for trickling filters may result 
in as many economies as did the acceptance of high 
rate filters. R. L. SmrrH anv H. C. LEIBEE 
Drill Machine Used in Sewer Construction 
How drilling avoids tedious tunneling or pavement 
cuts on busy highways. T. Epwarp TEMPLE 
Soil-Cement Subbase for Interstate Pavements .... 
Study of a successful base treatment used on an In- 
terstate route in Texas. J. W. CRAVENS 
Accepting Bids for Public Works Equipment 
A review of specification requirements and precau- 
tions for bid acceptance. M. THELIN 
Painting New Jersey Turnpike Bridges 
Performance Specifications for Highway Equipment... 
Study of grader performance features shows how 
actual ability to do work can be specified. 
H. A. RapzIkKOWsKI AND JOHN J. LAING 


PUBLIC WORKS DIGESTS: 
Sewerage and Refuse 
Highways and Airports ... 


Water Works 
Industrial Wastes 


DEPARTMENTS AND SECTIONS 


The Editor's Page ............. 7 
Leader in Public Works... 18 
Reviews of Catalogs ...... 34 


News of Engineers .......... 82 
Commentary on Water 

and Sewage Treatment 88: 
Worth Seeing ....... Base. 
Worth Telling ............0....228 





oc tiADEESEIPy 


_ 


RESEARCH 
Vv 





Public Works T. M. Reg. U.S. Pat. Off. 
Established 1896 


PUBLIC WORKS for April, 1959 


Copyright 1959 by 
PUBLIC WORKS JOURNAL CORP. 
200 So. Broad St., Ridgewood, N. J. 





the proeedt... the uquipmedt WALKER PROCESS 


bcesten CIRCULATING N'Y Wee Colors ae GASLILTER UNIT 


DIGESTER CIRCULATOR MIXER 


INCREASED CAPACITY—GASLIFTER circulated digesters 
easily handle loadings of 6 Ibs. of solids/cu. ft./mo. 


BETTER DIGESTION— 15 to 20% more gas (methane) per 
Ib. of volatile solids, together with low and uniform volatile 
acids—all accomplished in single stage digestion at high 
loading rates. 


ELIMINATES SCUM BLANKETS AND GRIT SHOALS—Rapid 
circulation along roof, walls and bottom disperses grease 
blanket and prevents loss of capacity due to grit shoaling. 


ADAPTABLE TO STANDARD OR HIGH RATE DIGESTION— 
The GASLIFTER may be applied to either standard or high 
rate digesters with equally efficient results. 


ACCESSIBLE -specially designed locking chamber permits in- 

Above— Installation at Aurore Senlery Betriet. yr: ipitesis serves te dividual inspection and service of stainless GASLIFTER sparg- 
operating ‘data “attests to + ay Bae aed pont Rs , ene ing units without dangerous gas loss or digester shutdown. 
Walter A. Sperry , ; Supt., Aurora Sanitary District 
Walter E. Deuchler Co., Aurora... ...-Consulting Engineers NO MECHANICAL SHUTDOWNS-GASLIFTER utilizes gas- 

lift principle and completely avoids mechanical troubles from 
WALKER PROCESS EQUIPMENT, INC. rag and sewage “string” fouling. Sparjers used to diffuse 

-. gas in the eductor tube avoid all orifice troubles. 
FACTORY @ ENGINEERING OFFICES 

LABORATORIES GASLIFTERS incorporate the patent rights of Joseph Cunetta 

AURORA, ILLINOIS GASLIFTER is a trademark of Walker Process Equipmen’¥ Inc 


ZF PREFABRICATED 
PUMPING STATIONS 


=o i>™ ‘ 
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THIS IS THE STATION THAT IS PREFABRICATED... AND DELIVERED 


A PACKAGED UNIT—completely shop-fitted with quality com- 
ponents throughout. Transported to job site ready for installation. 


aLiS BOF OL 


SIMPLIFIES LOCATICN—underground operation permits use of a 
existing public property such as patkways, etc. Saves cost of surface §j ae 
property and enclosing structure. READY TO OPERATE 


ECONOMICAL—saves costs and time. Prefabrication results in 
lower construction costs.and less time at job site. Simply set in 
place, connect and start up. 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 


FEIEEO & FRANCESCOW 10. cox tes. mois, 1uitmers 
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Making Our Highway System More Effective 
and Safer 

5 poshtend FATALITIES during 1958 were the 

smallest in years—something like 37,000. About 
half of these deaths occurred during the hours of 
darkness when traffic is normally only about half as 
heavy as it is in the daytime. It has been proved 
that adequate street and highway lighting can mark- 
edly reduce the number of night-time accidents, and 
at a very low cost. In fact it has been estimated that 
all spots of appreciable traffic hazard on the Inter- 
state system can be lighted for about one percent of 
the total cost of the road; it cost less than this on the 
Connecticut Turnpike. Adequate lighting could be 
one of our best investments in highway safety. 


Public Education and Public Works Problems 
ze BETTER or for worse, we suspect our citizens 


know more these days about the moon and inter- 
planetary space problems than they do about water 
supply and waste disposal. They pay for both, but 
more for water and sewerage services and these 
certainly affect their daily lives a great deal more 
closely. Perhaps the problems of moon travel are 
inherently of greater interest to the earth-bound 
citizen, but the present popular knowledge regarding 
space is a lesson in public education. We can think 
of many blessings that would accrue to water and 
sewage works managers if their customers were as 
educated in regard to these essential public works 
problems, and as interested in them. 


Improving Water Works Personnel and Facilities 


LONG-NEEDED program has been launched 
by the American Waiter Works Association to 
improve the skills and abilities of water works man- 
agers and to foster the construction of more ade- 
quate water works facilities. An essential part in 
the success of this program will be contributions 
that the water works managers themselves can 
make. The AWWA can do a great deal, and will do 
it effectively; state sanitary engineering staffs can 
contribute through their close relationships with 
water departments and their personnel; but on the 
final analysis, local water works men can and must 
do a great deal for themselves. No outsider can come 
in and lift the local boots to an elevation higher 
than local opinion has placed them. 
What is necessary locally is an ability to evaluate 
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the needs for a reasonable time in the future; to 
advise local government of these needs sufficiently 
ahead of time to permit proper planning; to main- 
tain such records as will facilitate sound planning; 
and to insure that through public relations the tax- 
payers are kept fully informed of actual conditions. 

The policy of just getting by for another year 
has brought trouble to many communities, and it 
ought to be a thing of the past. 


Ethics and Professional Status 


HE MEMBERSHIP of the Texas Water and Sew- 

age Works Association adopted a code of ethics 
at its annual meeting in March. In pledging adher- 
ence to the code, the member is committed to ren- 
dering adequate service to the public with due 
regard to protection of public health and property; 
encouraging the use of construction, operation and 
management procedures in the public interest; re- 
fusing remuneration, benefit or collateral employ- 
ment conflicting with obligations to his job; engaging 
in only honorable competition for advancement; im- 
proving public respect for his office and services; 
and conducting himself as a loyal citizen. These 
tenets are not exactly new and to many individuals 
in the organization may seem repetitious of similar 
pledges in other organizations. However, this addi- 
tional level of exposure can do an untold amount of 
good among the newly initiated members of the 
professions represented. The code prescribes not 
only behavior in good character, but emphasizes 
the qualifications that a man should have for such 
a job. This latter points up the Bexas, or any like, 
association’s most important reason for being—to 
improve the technical qualifications of its members. 
Ethical procedures and technical qualification go a 
long way toward lending professional status to the 
individual. The action is well taken and is another 
credit to this progressive organization. 


This is The Year of the Boar 


A GOODLY proportion of the outstanding sanitary 
engineers in the country are members of the 
Order of the Boar. One of our old-time Boars, Bill 
Weir of Georgia, reminds us (we didn’t need re- 
minding) that according to the Chinese calendar this 
is the year of the Boar; and further, according to the 
soothsayers, 1959 will be a “wing-ding” year. We 
hope so and we wish all of our fellow Boars all that 
a boar can crave. 














Evansville, Ind., Sewage Treatment Plant has two Climax V-85 and three Climax V-80 eight cylinder engines driving the sewage pumps. 


® Driving the Evansville, Indiana, sewage 


| treatment plant’s Worthington vertical 

sewage pumps through right angle gears at 
720 rpm, 70 lb. BMEP, are five Climax 
eight-cylinder, 60-degree V-type 
sewage-natural gas engines. Two are 

e | G 4 pa & & 2474 cubic inch Climax V-85 model, 
7\4-in. bore x 7-in. stroke; and three are 
2155 cubic inch Climax V-80 model, 


7-in. bore x 7-in. stroke. Equipment 
includes dual ignition, air starting, Viking 
pump, Sarco blender, oil bath air cleaner, 


‘ Honan Crane oil purifier, Synchro-Start 
th £ ALS control and automatic fuel switchover. 


The unusual compactness of Climax V-8 
= U he PS design means more power packed into less 
space. Rugged too, for durability 
with dependability in continuous duty 


sewage plant service. 


Fuel economy is built-in. All the Climax 
plus-value operational features are 
described in Bulletin SA-584—send for it. 


CLIMAX ENGINE MANUFACTURING CO. 


FACTORY—CLINTON, IOWA | DIVISION OF WAUKESHA MOTOR COMPANY 
| CL-102 
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From North, South, East and West, 
officials wrote in to say... 
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“1 PREFER CAST IRON PIPE TO ANY 


Recently a questionnaire was mailed to water 
utility managers all over the U.S.A. One ques- 
tion asked was: What kind of pipe do you prefer 
and why? With 42 states heard from, the vote 
is overwhelmingly in favor of cast iron! Here 
are typical comments: 


“Strength, resistance to corrosion . . . economical 
first cost, low maintenance and operating cost, 
, good flow characteristics.”’ 
et — —North Carolina 
pee 

“Our main system is entirely cast iron. It holds up good in 
‘hot’ soil conditions and will not rust out. We are nearing the “Long life—strength—ease of tapping. We are 
century mark on some of it, and it gives no trouble.”’ located, as a city, over old mine workings, and 
—naneas subsidence of earth causes trouble on other pipe 


to a greater extent than on cast iron.” 
—Illinois 


a 
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OTHER KIND” 


“Having been used over a long period of time, it has proved 
its worth. Structurally safe. Easy to repair.” 
—California 


So many good reasons... 


e LONG LIFE. The cast iron pipe you install today will be 
performing economically a hundred years from now. 
HIGH CAPACITY FLOW. Cement-lined cast iron pipe 
will deliver the full-rated flow all through the years. No 
other pipe. size for size, can carry more water. 
CORROSION RESISTANCE. Long life proves it. Most 
water utilities are still using the first cast iron pipe they 
installed. 

GREAT BEAM STRENGTH. Cast iron pipe resists the 
effect of heavy traffic, shifting soils. 

TREMENDOUS LOAD RESISTANCE. 6” cast iron pipe 
(Class 150) withstands a load of nearly 9 tons per foot! 
PRESSURE-TIGHT JOINTS. You have a complete choice 
of leakproof, easy-to-assemble joints. You need a minimum 
of tools and work crew. 

EASE OF TAPPING. No tapping saddles needed. Takes 
threading best of all kinds of pipe. 


...good reasons for you to choose 


“We havea very hilly city, pressures up to 170 p.s.i. CA ST IRON P IPE 


Some of our mains are 90 years old. They were cast 
iron and are still giving good service.” Cast Iron Pipe Research Association, Thos. F. Wolfe, 
—lowa Managing Director, 3440 Prudential Piaza, Chicago1, Ill. 
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formula for ending am 
Stream pollution! 


TRICKLING FILTERS + TFFI UNDERDRAINS = CLEAN WATERS 


Trickling Filters’ 6 great advantages 


Low initial cost, low operating cost and long-term maintenance costs. 
Overloads are no problem. Give top-notch effluent. Minimum of operat- 


ing personnel required 


THE MOST IMPORTANT PART 


Of a trickling filter is the underdrains. When built of vitrified clay to 
TFFI specifications they will safely carry highest hydraulic loadings. They 
alone can withstand all the ravages of acids, alkalis and bacterial action. 
They are made in modern plants under rigid controls of quality that are 
impossible with any substitute material. Only they offer you a 50-Year 


Guarantee against damage by acids and bacteria. 


Leaders in ending stream pollution 


TFFI members are proud of their part in providing clean waters for 
America through their contribution of superior vitrified clay filter floors. 
Over 35% of the population is now served by 2,682 sewage works with 
trickling filters. This number is constantly growing as more and more 


engineers discover their superiority. 





TRICKLING FILTER 


TRANSLOT ARMCRE Bosco NATCO 


Texas Vitrified Pipe Co Ayer-McCarel Clay Co., Inc. Bowerston Shale Co. Natco Corporation 
Mineral Wells, Texas Brazil, Ind Bowerston, Ohio Pittsburgh 22, Pa. 
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Trickling filter floor at Fort Worth, 
Texas @ Consulting Engineers, 
Freese and Nichols, Fort Worth e 
Has major equipment by Infilco 
Inc. and Process Engineers, Inc. 


Trickling filter at Knoxville, 
lowa e@ Has TFFI Specifica- 
tion vitrified clay blocks e 
PFT rotary distributor shown. 


Address any member of the In- 
stitute for full details and sug- 
gested specifications for blocks. 


—= ~~ et 
iT 
See 


DICKEY POMONA TRANSLOT 


W. S. Dickey Clay Mfg. Co. Pomona Terra-Cotta Co. 
Kansas City 6, Mo Pomona, No. Car. 


Cannelton Sewer Pipe Co. 
Cannelton, Ind. 
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View from pump floor in Oswego, 
New York, pumping station 
showing one of main pumps being 
driven by Westinghouse 300-hp 
vertical synchronous motor above. 














Robert B. Stannard, Resident 
Engineer for Nussbaumer, Clarke 
and Velzy, Consulting Engineers; 
Karr Parker, Jr., Buffalo Electric 
Co.; Kenneth D. Jensen, Super- 
intendent, Department of Water, 
Oswego; and M. B. Trimble, 
Westinghouse Construction Sales 
Engineer, discuss “‘tilt-out, lock- 
out’’ feature of the control center. 
Westinghouse double-ended con- 

trol power center has 300-kva In- 

erteen” transformer at each end. 








Oswego water pumping station Powers-Up 
to attract new industries 


The modernization and expansion program of the 
Department of Water, Oswego, N. Y., provides an 
interesting example of building today for tomorrow’s 
needs. While planning for today, Oswego’s Water 
Board recognized that a good water supply is an 
indispensable commodity in attracting new industry 
to the area. By Powering-Up electrically, their new 
pumping station has electrical capacity five times 
present demand to allow for future growth. 

Present demands for water are approximately 10 
million gallons per day. Installed pumping capacity 
is capable of providing more than 20 million gallons 
per day. In addition, provision has been made to 
increase capacity to 35 million gallons per day when 
required by future demands. 

The new pumping station is supplied with lake 
water from an intake tunnel which extends through 
solid rock for a distance of 6250 feet into Lake 
Ontario. This tunnel intake averages eight feet in 
diameter and is capable of conveying 128 million 
gallons of water per day. 


Sweet's Construction Fide 
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Electrical power for the station is available from 
two separate sources—one direct from the Oswego 
Steam Station and the other from the Niagara- 
Mohawk Varick Station. The complete electric dis- 
tribution system, as furnished by Westinghouse, pro- 
vides for all anticipated future expansion of the 
pumping station. 

Powering-Up electrically for future growth can 
offer important advantages to you. For further in- 
formation, call the Westinghouse electrical engineer 
nearest you, or write Westinghouse Electric Corpo- 
ration, P. O. Box 868, Pittsburgh 30, Pennsylvania. 

J-94119 
Owner: Department of Water, Oswego, N. Y. 
Consulting Engineers: 
Nussbaumer, Clarke and Velzy 
General Contractor: McElwee-Courbis Const. Co. 
Electrical Subcontractor: Snyder and Mackin, Inc. 
Westinghouse Distributor: Buffalo Electric Co., Inc. 


you Can BE SURE...1F iTS 


Westinghouse 


VATCH “WESTINGHOUSE LUCILLE BALL-DES!i ARNAZ SHOWS” 
CBS TV MONDAYS 


Leo J. Landrigan, Superintendent, Os- 
wego Pumping Station; Richard C. 
Mansfield, Foreman for Snyder and 
Mackin, Electrical Contractors; Ken- 
neth D. Jensen; and Charles T. Hansen, 
Westinghouse Sales Engineer, at out- 
door substation which serves new Os- 
wego pumping facility. Two Westing- 
house 2000-kva power transformers and 
two Westinghouse 34.5-kv oil circuit 
breakers are included in this substation. 


Main floor view in pumping station 
shows four Westinghouse vertical 
synchronous pump motors with the 
glass enclosed control room in back- 
ground. The mezzanine floor above 
is occupied by Westinghouse 2300-v, 
heavy-duty, metal-clad switchgear, 
using Type DH air circuit breakers. 


Another view of main floor shows 
reverse side of control room and, 
on the mezzanine, Westinghouse 
double-ended control power cen- 
ter. Floor openings in foreground, 
not shown, have been provided 
for the installation of four addi- 
tional raw water pumping units 
when filter plant is added. 





How to get more tractor 
for your dollar 


BES 
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Advantage What it means to you 





All-steel main frames Power train protection 
Better equipment mounting 
Better weight distribution 





Permanent lubrication of truck No more wasted time greasing these 
wheels, idlers and support rollers track components 





Torque converter drive Matches power to load automatically 
Transmits power smoothly 
Less shifting 





Double reduction final drives More clearance 
Longer gear life 





True unit construction Faster service 
Easier access to all major assemblies 





New standards for crawler tractors— 
from 66.5 to 225 hp 


move ahead with ALLIS-CHALMERS. 
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In the chart below are five important crawler tractor advan- 
tages. These features have earned recognition by all makers of 
crawler tractors—one or more are now included in their latest 
designs. It stands to reason that the more of them you get on your 
next crawler, the more it is worth to you. 











Where you get it 





Allis-Chalmers is the only manufacturer offering main frames in all models. Two 
other manufacturers now offer them in one model. 





Allis-Chalmers is the only manufacturer offering permanent lubrication of truck 
wheels, idlers and support rollers on all models. One other manufacturer offers 
permanent lubrication on three models. 





Allis-Chalmers pioneered it in crawler tractors in 1940 . . . offers it in two tractor 
shovel models, two tractor models. All other major manufacturers now offer it 
as optional equipment in one or more models. 





Allis-Chalmers is the only manufacturer offering double reduction final drives 
on all models. One other manufacturer offers it on three models. 





Allis-Chalmers is the only manufacturer offering true unit construction in all its 
models. Two other manufacturers now offer modified unit construction in part 
of their lines. 


Here’s proof that other manufacturers of crawler tractors have 
chosen to ‘‘follow the leader’’ with Allis-Chalmers engineering 
... and that your Allis-Chalmers dealer is the man to see for top 
value in crawler tractors. He’ll be glad to demonstrate the model 
of your choice. It will have more industry-approved advantages 
than any other unit near its size. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wisconsin. 


. . power for a growing world CS 
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PU) Yo) :¥.Waiee) hi ce) hay 
PERFORMANCE 


MONO-VANE 


NON-CLOG PUMPS 


“The Pump with the single passage impeller P 


CAPACITIES TO 1000 G.P.M. 
HEADS TO 150 FT. 
BALANCED IMPELLER 
HORIZONTAL OR VERTICAL 
RUGGED CONSTRUCTION 
PROVEN DEPENDABILITY 
MINIMIZED WEAR 

FAST INSTALLATION 

EASY MAINTENANCE 


MONO-VANE 
IMPELLER 


The Mono-Vane impeller is in hydraulic and dynamic balance. It can 
be trimmed to suit various head and capacity requirements and still 
retain proper balance. The AURORA Non-Clog Pump is ideal for 
handling long stringy materials. Smooth, quiet operation is assured 
with the Mono-Vane impeller which is always in dynamic and hy- 
draulic balance—even when trimmed to accommodate various head 
and capacity requirements. Single passage impeller design makes the 
AURORA Non-Clog pump ideal for handling long stringy materials 
The discharge may be turned to any position to facilitate installation, 
service and maintenance. Clean-out cover is located in casing to 
provide easy service access. 

Typical applications: elevating sewage, pumping sludge, handling 
heavy settleable solids, effluent, and other wastes and industrial 
by-produc ts. 


WRITE FOR BULLETIN 121 MV 
AURORA PUMP ovvision 





THE NEW YORK AIR BRAKE sons) 
630 LOUCKS STREET + AURORA- ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


Mark D. Hollis is Assistant Sur- 
geon General and Chief Engineer 
of the U. S. Public Health Service. 
He has under his general charge 
such engineering operations as the 
Federal Water Pollution Control 
Program, Milk and Food Sanitation, 
the Community Air Pollution Activ- 
ity, and the General Engineering 
Program of the Public Health Serv- 
ice. He entered the Public Health 
Service in 1931. Early assignments 
included shellfish sanitation, typhus 
fever control and stream pollution 
studies. After a year with the Rock- 
efeller Foundation, he served as 
State Sanitary Engineer of North 
Dakota. 

During the war years he served as 
executive officer of, and later di- 
rected, the war-related malaria- 
control operations of the Service. 
He was officer-in-charge of the PHS 
Communicable Disease Center in 
Atlanta, Georgia, and in 1947 was 
appointed executive officer to the 
Surgeon General in Washington. He 
was promoted to his present position 
of Assistant Surgeon General and 
Chief Engineer in January 1948. 

He was born in Buena Vista, Ga., 
in 1908, and was graduated as a 
Civil Engineer from the University 
of Georgia in 1931. He is currently 
Vice President of the FSIWA, a 
member of the Board of Consultants 
of the National Sanitation Founda- 
tion and of the ASEIB. He is a 
Fellow of the APHA, past chairman 
of their Engineering and Sanitation 
Section and past president of the 
National Malaria Society. He is a 
member of ASCE, NSPE, the Con- 
ference of State Sanitary Engineers 
and the Conference of Federal San- 
itary Engineers. He is U. S. Com- 
missioner of the Potomac River 
Interstate Water Commission and 
was a member of the Expert Com- 
mittee on Environmental Sanitation 
of WHO. 

Mr. Hollis is married and has a 
son and daughter now in college. 
He is a Registered Professional En- 
gineer. In 1952, he received an 
honorary Sc.D. from the University 
of Florida. 
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Elevated Water Tank 
Solves Pressure Problem 
In Ashland, Ohio 














Don T. Hostetter 
Melvin Bauer, City £ 
Edward F. Petzke, 
Uhimann Associates 


itir 


gine 


H. E. Bonham, Project Enginee 
Graver Tank & Mfg. Co 
Division nion Tank Car 


Type: D idal € 
Capacity: 2 10 gallon 
Height to Overflow 

Head Range: 29 

Diameter of Tank 
Built to AWWA Specificatior 


was growing and it 
For years Ash 
rom a 2,UUU,UUU galior 
town. Three years ag 


adioining the 


giving spe 
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GRAVER TANK & MFG.CO. 
DIVISION UNION TANK CAR COMPANY 
EAST CHICAGO, INDIANA 


BUILDING FOR THE FUTURE ON A CENTURY 
OF CRAFTSMANSHIF iN STEELS AND ALLUYS 





WHICH WILL BEST HANDLE YOUR WATER STORAGE? 


Standpipe—like that above for Niskayuna, N. Y. or that at the lower right 
for Norwalk, Conn.? Reservoir—like that at the top right for Beverly Hills, 
Calif.? Elevated tank—like the one at the right, one of two for Joliet, Ill.? 
Or a pump suction tank? Graver is long experienced in fabricating 
and erecting tankage of all types for many purposes. The most suitable 
tankage for your water storage needs is provided in collaboration with 
your consulting engineers and water department officials. 





GRAVER TANK & MFG. CO. Plants and Offices 


DIVISION—UNION TANK CAR COMPANY 


EAST CHICAGO, IND. 
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New, Longer 
CLAY PIPE 
has ALL the features 


you can trust! 


Because Vitrified Clay Pipe is the 
only chemically-inert pipe, it’s the 
only pipe that’s completely impervious 
to the corrosive attacks of sewerage 
acids and gases .. . never rusts, rots, 
corrodes, or disintegrates. Its smooth 
vitrified surface assures faster, freer 
flow . . . keeps the line operating at 
rated capacity. And now, new re- 
search-developed, factory-made com- 
pression joints reduce installation 
costs, stop infiltration, roots, and pro- 
vide a tighter, longer-lasting seal. 
Don’t settle for substitutes. Only Clay 
Pipe has all the features you can trust. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio * 703 Ninth & Hill Bidg., Los Angeles 15, California + Box 172, Barrington, IMinois + 1401 Peachtree St.,N.E., Attanta 9, Georgia 
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ANOVGIER STRIDE BY BUTLER, toward 


Revolutionary new 


insulated curtain wall 


factory cut to fit 


Butler structurals 


Someday soon, complete industrial and commercial build- 
ings will be factory-fabricated, and assembled from stand- 
ard parts on the site. The Butler system of pre-engineered 
buildings has already made rapid strides towards this goal. 

Now Butler announces Monopanl”...a new factory- 
fabricated, factory-insulated wall panel. Monopanl creates 
the entire exterior wall, complete with decorative outer 
face, insulation and finished interior face. Each panel is 
factory-sized for precision fit on Butler structural systems. 
Monopanls are merely bolted in place. Your building is com- 
pleted with incredible speed. The result —an attractive 
building that will compare in quality to the best traditional 
construction, yet will conserve your capital. 

With new Monopanl, Butler now offers the most ad- 
vanced pre-engineered . . . factory-fabricated system of 
building for commerce and industry. Get all the facts and 
learn about Butler financing from your nearest Butler 
Builder. He’s listed in the Yellow Pages under “Buildings” 
or “Steel Buildings.” Or write directly to us. 

from a design by 


A. Francik and 
Associates, Architects 


BUTLER MANUFACTURING COMPANY 
7321 East 13th Street, Kansas City 26, Missouri 
Manufacturers of Metal Buildings + Equipment for Farming, Dry Cleaning, Oil 
Production and Transportation, Outdoor Advertising + Contract Manufacturing 
Sales offices in Los Angeles and Richmond, Calif. « Houston, Tex. « Birmingham, Ala. 
« Kansas City, Mo. « Minneapolis, Minn. + Chicago, Ill. « Detroit, Mich. « Cleveland, 
Ohio + Pittsburgh, Pa. » New York City and Syracuse, N.Y. « Boston, Mass. 
Washington, D.C. « Burlington, Ontario, Canada 
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Now, more than ever, the fastest, lowest-cost way to build well 


Butler pre-engineered components fit together so perfectly that construction is little more than 
an assembly job. 1. Butler structurals are bolted together and erected. 2. The Butlerib roof is 
attached. 3. Monopanl walls are installed by simply pushing together and fastening to the 
structurals top and bottom. Your building is completed and you're in business, earning profits 
weeks, even months sooner, than ordinary construction methods would have permitted. 


How Monopanl creates 
a superior wall 





Each Monopani is literally 
a metal plank with insula- 
tion between metal inner 
and outer faces. The com- 
plex configuration makes 
Monopanl the longest 
spanning ... most rigid 
panel of its type. 











The unique double tongue 
and groove design creates 
a strong panel-to-panel 
joint. And double vinyl 
gaskets permanently seal 
out moisture, last the life 
of the building 


Monopanl is only 3 inches 
thick, yet is equal in insu- 
lating ability to a masonry 
wall of 4 inches of brick, 
8 inches of concrete block, 
1 inch of rigid insulation 
with air space and ¥2 inch 
of plaster. 





WHY SACRIFICE WORK OUTPUT 


... CASE. 420 with torque-converter drive 
twice as fast as 





TWICE THE WORK CAPACITY 


fol mmelalh' $4355 


— F.O.B. factory, plus freight, taxes and installation. . Price 
subject to change without notice. Liberal trade-in allowance, 


easy monthly LEASE or purchase terms to fit your budget, 


Torque power is matched 
to the load 
instantly, automatically! 


No need to “ram” the pile or spin the wheels with a 
Case 420. You just “‘ease” bucket into ground or stock- 
pile, step on accelerator, and let the torque converter 
do the rest. Instantly, automatically, it delivers full 
torque to fill the bucket quickly — without clutching, 
shifting or stalling. Clutch wear is eliminated. Engine 
overloading is avoided, jolting shocks absorbed, so en- 
tire machine lasts longer with less maintenance. 








Dei 
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WITH A LIMITED-DUTY LOADER? 


doubles digging power... gets full loads 
any clutch-type loader in its class 


Why put money into limited-duty loaders that get 
only “thimble-size” loads, when you can handle a 
wider range of jobs at lower net cost, with a bigger 
capacity Case 420? Exclusive torque-converter drive 
doubles the digging power and traction of the “420” 
... maintains full break-out power at all times. 
Result: you get heaped loads twice as fast as any 
conventional clutch-type loader in a similar price 


range. With up to 12,000 lbs. pull, you can drive a 
fully-loaded “420” through soft spots, or up grades, 
that would stall other wheel-type rigs. Yet you can 
switch to direct drive with the flip of a lever, for fast 
road travel. Your nearby Case Industrial Dealer will 
gladly demonstrate the torque-converter-equipped 
Case 420 loader, or backhoe-loader combination any- 
time — without obligation. Just mail the coupon. 


More reasons why your dollars buy more in a Case 420 


Bigger Payload Capacity — Husky 15-cu. ft. self- 
leveling loader bucket (21 cu. ft. optional) handles 
heaped payloads without spillage... has extra-high 9’ 
dump clearance, with exclusive “knock-out” action 
for fast, clean dumping into high-sided trucks. 


Faster Back-up...Easier Steering — Exclusive Case 
synchronized shuttle transmission (STANDARD) 
simplifies back-and-forth shifting, lets you back-up 
24% faster than forward in each gear. One-finger 
power-steering (STANDARD) gives 90% power-as- 
sist, yet holds positive course in rutted ground. 


Greatest Break-out in its Class — Bigger 21 GPM 
hydraulic pump .. . larger 3” lift cylinders . , . 25° 
bucket roll-back... produce powerful pry-out action 
that never falters or fades due to engine overload. 


Faster Operating Speeds — Eight road speeds (up 
to 19.3 mph forward, 24 mph reverse) in DIRECT 
DRIVE — plus an infinite number of working speeds 
in TORQUE-CONVERTER DRIVE — insure highest 
possible output per hour, per day, per gallon of fuel. 


Case 420 
Backhoe-Loader 


gives you the extra power benefits of 
torque-converter drive for loading and 
backfilling, plus 12%’ digging depth, 
180° foot-controlled swing and many 
other production-boosting features for 
backhoe operation. 


J. 1. CASE CO., Dept. 01349, Racine, Wis. 


CI Send free catalog on Case 420 loader 
(C) Have nearest dealer representative call 


Company 


Address 


J. 1. CASE CO., RACINE, WIS. 


—Tor-lahal-ia 








PRIMITIVE WASHDAY...Washing in a river 
—inefficient and exhausting—is still done in many 
undeveloped countries. Clothes never really 
come clean and are often contaminated. 


THE MODERN WOMAN merely turns a 
switch... her wash is done automatic. 
ally in clear, pure water-most of it 
carried through cast iron pipe. 


FOR WATER, SEWERAGE AND 
U.S. PIPE AND FOUNDRY COMPANY 
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but better than ever today! 


From mine-to-line, U.S. Pipe controls quality 


America’s water systems... finest on earth...didn’t just happen. 


They are made possible by forward-looking water officials and the 
dependable cast iron pipe that carries most of the nation’s water. 


We supply much of that pipe. To make sure it's as good as human 
care, skill and integrity can make it, U. S. Pipe controls every 
production step. From mining of ore to modern packaging, our pipe 
is tested, checked and rechecked for quality every step of the way. 


Dependability is built into U.S. Pipe... literally, from the ground up! 


PROBING THE EARTH ... Our own iron INSPECTING HOT PIPE...U.S. Pipe, just SCIENTIFIC TESTING...Determining the 
ore is mined from deposits as much removed from the mold, is checked chemical properties of U.S. Pipe - 
as two miles distant from the portal. and inspected for quality. one of many quality checks. 


® 
INDUSTRIAL SERVICE (ECD 


Birmingham 2, Ala. A wholly integrated producer from mines and blast furnaces to finished pipe. 
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Overlaid plywood 
on the new 


KING SIZE OVERLAID PLYWOOD SIGNS take the guesswork out of 
motoring along the new controlled access highways that speed traffic 
to and from the busy Eastern metropolitan areas. 

Strategically located and reflectorized for nighttime legibility, these 

bright, easy-to-read signs make the New York Thruway and Pennsylvania 
New Jersey Turnpike ’ 1 mm : ° is . eh pe 

and New Jersey Turnpikes a prime example of efficient highway signing. 
New York State Thruway . ° an a ee 

And because they cost less than signs of other materials—both initially 
Pennsylvania Turnpike : . : zs ; 

and in long-term maintenance—overlaid plywood helps do this better 

signing job for less money. 


NEW YORK 


Signs of overlaid plywood stand up better under severe weathering, 
deliberate or accidental abuse. Plywood’s strength and stiffness simpli- 
fies framing. Standard panels can be easily cut or combined to make 
signs of any size or design. The durable plastic-like overlay prevents 
checking, provides an ideal base for paint or reflectorizing. 


NEW JERSEY ALLENTOWN 
NEW YORK | SCRANTON 


AND EAST AND NORTH 


All told, over 2,500 signs—both overhead and shoulder mounted 
—have been installed on the three Turnpike systems, with more 
being added as new highway sections are completed. 





Sign fabricator: AGA Division of Elastic Stop Nut Corporation 
of America, Elizabeth, New Jersey. 
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helps cut signing costs 
eastern turnpike systems 


NEW JERSEY 
TURNPIKE 


KEEP LEFT Overlaid plywood sign panels are stronger, more 


durable than metal. On shoulder mounted signs, 
fir plywood’s greater stiffness means backing or 
supporting framework can be eliminated. 








Durable overlay eliminates checking, grain raise. 
High Density overlay needs no paint protection; 
color (black or amber) is in the overlay. Medium 
Density is for plain painted signs. Base panel is 
waterproof (EXT-DFPA °) plywood. 


HIGH DENSITY 
OVERLAY 





MEDIUM DENSITY 
. OVERLAY 


G ansihne 4} OHO 
1 SiTsBurhGH in 


id , 
3 ERE 
® "4 


err me 


- 
FOR MORE INFORMATION (detailed specifications, application data, etc.) write to: ‘NED 
roholiic] @ VM tl Me IMA coke) Me Ut -folotl Gale) mmr : 


TACOMA 2° WASHINGTON 1 vesver, ’ 
+a non-profit industry organization devoted to research, promotion and quality control QUALITY, 
. ra 


~ 
Always specify:‘by DFPA grade-trademarks “=-* 
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fire hydrants 


... for special applications 


AWWA 414" or 514” 
Valve Opening 
Two or Three Way 


24" Valve 
Opening 
One Way 


SF) flush type 


Wherever pos!-type hydrant cannot be used, 
Airports, narrow streets, sidewalks, etc. 
Other restricted, heavy traffic areas 


These fire hydrants for special applications 
are just a part of the full line of fire hydrants 
produced for municipal, industrial and private 
fire protection systems by Mueller Co. 

The design and quality of these special hy- 
drants is exactly the same as Mueller AWWA 
Standard Fire Hydrants for municipal use. 
Compression type main valves, automatic drain 

Write for 


a de : 
omplete information, 


MUELLER €Oo. 


Full line 


of inlets 


available 


~ + 


27s" valve opening 
post type 
Uses: 


Fire protection for parks, country clubs, private 
estates, efc. 
Water supply for contractors and street 


inkling equipment. 
Flushing dead ends 


valve mechanisms and “O” ring stem seals are 
just a few of the features. The only difference 
in the 2)s” valve opening hydrants is size. 

The use of these quality features in all 
Mueller fire hydrants is typical of the great 
attention to detail in research, design and en- 
gineering that becomes a part of every Mueller 
product made for the water industry. 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles: 
in Canada: Mueller, Limited, Sarnia, Ontario 
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Large wall-mounted radiators and reverse flow fans powered by 
5 hp motors cool the four International UD-1091 diesels. 


No blackouts for 11 years in town lighted 


hy four International powered generators 


Power failures have been unknown for 11 years at Beatty, 
Nev. (pop. 650), where International diesel engines drive 
four Palmer generators in the privately owned power plant. 

Revert Bros., Inc., originally used four UD-18 diesels but 
replaced them after 10 years with larger UD-1091 diesels 
to supply increasing electric power needs. Peak loads come 
at night and are now easily handled by operating only three 
of the four Palmer 100 KW generator sets. 

“For 10 years our International UD-18’s faithfully sup- 
plied Beatty with electricity;’ states Norman Revert, 
partner. “During that time they received ordinary mainte- 
nance yet we never had a failure or breakdown. Mainte- 
nance cost was remarkably low. Now the bigger UD-1091 
diesels are beginning a long tour of dependable service. 
After a year’s operation, we can only report complete 
satisfaction” 


Located near Death Valley’s eastern entrance, Beatty caters to 
tourists with four motels, four restaurants and several bars. 


Your town can be assured this same dependable, low 
cost power when you approve the purchase of International 
engines for generators, pumps, or in construction ma- 
chinery. Your power choice ranges from 16.5 to 385 max. hp 
in 24 diesel and carbureted engines including four brand 
new direct-start diesels. 


loternational” 
Construction 
Loupment 


International Harvester Co., 180 N. Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE: Crawler and Rubber-Tired Loaders... Off-Highway 


Haulers... Diesel and Corbureted Engines... Motor Trucks 
Equipment. 


Farm Tractors and 





Installation of pipe and tees partially 
completed. Clow Bell-Tite joints 
permit easy and rapid assembly— 

an important factor especially in a job 
of this magnitude. Bell-Tite forms a 
pressure-tight joint instantly. Photo 
shows Neil Sullivan, pipe foreman 

for George D. Hardin, contractor 
(right), and Lewis C. Alk, Manager, 
Clow Technical Service Department. 


Start of installation of Clow 
cast iron pipe with intermediate 
Bell-Tite joints in one of 192 
half filter beds which compose 
the filter underdrain system. 
The Bell-Tite flare tees are 
first set in concrete. Note 
Chicago skyline in distance. 
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In Chicago’s huge 
iltration plant- 





2 MILES OF 
CLOW CAST IRON PIPE 


in filter underdrain system 


Chicago’s new Central District Filtration Plant, now under 
construction, will be the largest in the world. Located on a 61-acre 
tract of filled-in land on Chicago’s lake front, it will have a normal 
capacity of 960 million gallons of water a day—a maximum capac- 
ity of 1680 million gallons a day. The plant was designed by 
Department of Public Works, City of Chicago, Bureau of Engineer- 
ing, Filtration Design Division. 

Over 62 miles of Clow 4” cast iron pipe—27,264 runs of pipe 
with 13,632 Bell-Tite® and flare tees compose the underdrain sys- 
tem for 192 half filter beds. Each pipe length is supplied with 
perforated holes with brass eyelets and has a cast iron plate welded 
in one end. Each Bell-Tite tee has two eyelet holes. 

Easy, rapid assembly permitted by the Clow Bell-Tite joint 
contributes greatly to economical installation. 


our 81"*vear +1878 101959 


JAMES B. CLOW & SONS, INC. 


201-299 North Taiman Avenue, Chicago 80, Illinois _—£ 


Subsidiaries: Ke 


Eddy Vaive Company, cast 


Waterford, N.Y. IRON 


~~ lowa Vaive Company, 


Oskaloosa, lowa  — 


~ <a 
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E quipment and 


MA aterials for your 


PUBLIC WORKS PROGRAM 


The engineering information § in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works programs. Just circle num- 
bers you want on the reply card, 
sign and mail, This free Readers’ 
Service is rertricted to those active- 
ly engaged in the public works 
field of cities, counties of states. 


NEW LISTINGS 


Specifications and Design Data 
for Aluminum Highway Railing 
983. Specifications and desigt 


Modern, Welded Constructed 
Elevated Steel Tanks 


Deepwell Submersible Pumps 
for Municipal Water Supply 
391 and n. S subn 


Road Construction and 
Maintenance Equipment Catalog 


64-Page Manual 
On Surface Treatments 


Remote Supervisory 


Pump Operation 
illetis RTM 


Water, Sewage and Industrial 


Waste Treatment Equipment 


410. Catalog 2¢ give 


Aluminized Chain Link 


Fence Fabric 
415. Style 
heights of 


Measurement of Liquid 
Flow Across Weirs 
418 The Burgess 
r is applied t weir b 
' 10° V-notch 
nstallation proced 
° Penn Instr Imet 


Int 


t hiladely 


Armco Pipe Piles, 
Caissons and Pile Shells 


cal installat 

ify Arm 
pile shells are 
» Drait 


Inforn 


th 
1ech 


All-Purpose Line 


of Oliver Tractors 
428. Wheel and 

n t ) belt 
The Oliver Cory 

ll C} 


Horizontal Vibrating Screens 
for Aggregate Screening 
431. Types, models, dimer 


Fischer & Porter Magnetic 


Flowmeter Catalog 
D14t¢ 


Transite Pipe 
for Water Systems 
447. The installat 
tenance eco! mies 1 
Ring-Tite® coupling for 1 
described and illustrate« 
engineers from John 
St.. New Yor l 


ds for 


Kaiser Aluminum Bridge 
Railings and Components 

451 A 24 age catalog « 
ng data and installation of al 
railings is available from Kaiser 
Chemical Sales, Inc Dept. NR-27 
Michigar Ave., Chicage 11 Il 


ily card 


Pfaudler Permutit Equipment 


for Treating Industrial Wastes 
457 Bulletin N 4486 ighlights 


American Ductile lron for 
Pipe, Tubing, Casing and Fittings 
36-page illustrated catalog that de- 
mplete line f American Ductile 
pr cts is available from American Cast 
Pipe Co., P. O. Box 2603, Birmingham 2, 
Check the reply card for technical data 


specifications, dimensions and 


Portable, Submersible 

Pump for Construction 
464. A portable electric 

in literature trom Stenberg Mfg 

Falls, N. Y Pump weighs 

maximum capacity of ’ U gpr 
a maximum head of 


ly car 


Chemical to 
Control Landfill Odors 
501. Cloroben Lar 


is odors M 
exterminated Spra 
garbage trucks with 1% dil 
ray will provide effective odor 

these vehicles, Write Cloro 
11 Jacobus Ave 


OeESibis 
ad 
gre, F358 
ce ft 
SET Pegged 











Next time... Stripe with /, , eee 




















- AFTER 6 MINUTES — 


t Slow drying traffic paint ...a few uncooperative motorists 
. and your striping job goes sour. The paint was at 
fault . . but you get the criticism. 


Next time... stripe with Cataline Reflective Striping... it - 
dries FAST! It’s a special formulation based on Parlon® 
chlorinated rubber and millions of weatherproofed micro- 
scopic glass beads. Available as pre-mix or drop-on, Cataline 
will not track after 6 minutes... is completely dry in 20. 
It gives you brilliant reflectbrization’ ‘and will far outlast 
any plain stripe you’ve ever laid. 


‘Say good-by to smeared, hard-to-see pavement. markings 
. give your stripes a new lease on life . . . with Cataline. 
Write for information, today. ; CORPOTRATION ~ 








TOLEDO 10, OHIO / JACKSON, MISSISSIPPI 


Manufacturers of: CATAPHOTE REFLECTIVE BEADS * CATAFLEX REFLECTIVE COATING * CATALINE REFLECTIVE STRIPING 
CATATHERM REFLECTIVE PLASTIC STRIPING © TRAFFIC SIGNS * STREET NAME SIGNS 





To order these helpful booklets check the reply card opposite page 36. 


NEW LISTINGS (Cont.) 


Calcium Chloride Pellets for Ice 
Control, Concrete and Tire Weighting 


Data on the use of pellet calcium 
chloride in all its major applications is presented 
in Bulletin C-59 available from Wyandotte 
Chemicals Corp., Michigan Alkali Div., Wyan- 
dotte, Mich. Check the reply card for specific 
gravity charts, dissolving charts and properties 
of calcium chloride. 


Peripherally Fed Circular 
Settling Tanks 


466. A 6-page bulletin having a cross se 
tion diagram of the Rim Flo Clarifier and a 
drawing showing the water flow is available 
from Chain Belt Co., Milwaukee 1, Wisc 
Check the reply card. 


Design, Operation and 
Construction of Oliver Rotary Filter 

467. Design variations of filter drums, 
filtration media, filter tank agitators, valves and 
discharge mechanisms are covered in Bulletin 
No. 7200 available from Dorr-Oliver, Inc., 
Havem:yer Lane, Stamford, Conn. Check the 
reply card for full specifications, 


Turret Derrick, a Tool 
for All Utility Work 

471. Truco Turret Derrick quickly folds 
into a compact unit within the length of the 
truck and can handle a hydraulic digger that 
digs the hole and sets the pole. Complete cata- 
log from Truck Equipment Co., 3963 Walnut 
St., Denver 5, Colo., or check the reply card. 


Parshall 


Measuring Flumes 


498. Measure water accurately with all 
steel Parshall measuring flume Free-flow dis- 


charge tables, formulas, weights, capacities and 
dimensions are covered in Catalog B-21-C avail 
able from Thompson Pipe & Steel Co., 3025 
Larimer St m 
card 


Denver 1, Colo, Check the reply 





Shown is atypical Adams 
SPF Swimming Pool 
Filter installation, T hese 
filters are available in a 
wide range of sizes for 
pools of 50,000 to 
several million gallons 
capacity. All sizes are 
normally available from 
stock. We do not offer 
a filter for backyard 
pools. 





e BAKER PARK MUNICIPAL POOL, Frederick, Maryland, 400,000 gallons 
e Filter System Design, W. R. Walter, City Engineer, Frederick, Maryland 
e Fileers: 2-SPF-169 R. P. Adams Company, Inc 





R. P. ADAMS CO., inc. « 


Continuous Gas and 
Vapor Analyzer 

477. For use in measurement of sulfur 
dioxide and chlorine in air pollution contrel, the 
Davis Electro-Conductivity Analyzer continu- 
ously records level of sulfur dioxide and 
chlorine in atmosphere in the vicinity of stack 
gas discharge or gas storage. For details write 
Davis Instruments, Div. of Davis Emergency 
Equipment Co., Inc., 47 Halleck St., Newark 
4, N. J., or check the reply card. 


Drawings and Specifications 
on Aluminum Bridge Railings 

26 separate drawings of aluminum 
bridge railings on tracing paper for convenient 
use of highway and construction engineers are 
available from. Reynolds Metals Co., Depart 
ment PRD-5, Box 2346, Richmond 18, Va. 
Check the reply card. 


Increase Power Production und 


Profit of Crawler Tractors 

497. A comprehensive discussion of the 
capabilities of large crawler tractors is covered 
in 12-page Bulletin No. D841 from Advertising 
Div. of Caterpillar Tractor Co., Peoria, Ill. 
Check the reply card for full details. 


Handbook on Aluminum 


Traffic Control Devices 


516. Subjects covered in this handbook are 
sheet signs, extruded signs, sign posts, street 
signs, and complete specifications for many alu- 


minum uses. A list of Alcoa sales offices is in- 
cluded Check the handy reply card or write 
to Aluminum Company of America. Alcoa 


Building, Pittsburgh 19, Pennsylvania, for 
mounting, determining size of sign posts and 
other information today, 


Plastic Filament Street 


Sweeper Pick-Up Brooms 


517. Literature is available from Rynal 
Corp., 114 St. Joseph St., Arcadia, Calif., on 
plastic filaments for street sweeper pick-up 
brooms. They are easy to replace, storage space 
is eliminated and moisture will not attack them. 


What's Your Digging Problem? 
Repair Work? Trenches? Footings? 


518. At today’s prices, hand digging means 
the job will be costly. You can dig through as- 
phalt and macadam; work fast and efficiently 
even in cramped areas with the tractor mounted 
Sherman Power Digger. From one position you 
can reach to dig 14 feet behind tractor in 180° 
arc and dig to a depth of 12 feet. For full 
details check the reply card. Sherman Products, 
Inc., Royal Oak, Mich. 


Portable Water Coolers 
For Every Need 

526. Water cooler sizes range from 1%, 
2, 3, 5, 10, 15, 20, 25 and 30-gal. and are used 
on highway construction and maintenance and 
where-ever outside work is done. Check the 


reply card or write Horton Equipment Co., 
P. O. Box 2611, Houston 1, Tex. 


Data and Specifications on 


Aluminum Grating Walkways 


§31. Aluminum walkways for bridges, sew- 
age and water treatment plants and garages are 
covered in bulletins available from Washington 
Aluminum Co., Inc., Knecht Ave. & Pennsyl- 
vania R. R., Baltimore 29, Md 


Overlaid Plywood Makes 
Signs Look Better, Last Longer 


541. Complete information and a sample of 
GPX medium-density overlaid plywood are avail- 
able from Georgia-Pacific, Dept. PWM, Equit- 
able Bldg., Portland, Ore. Check the reply 
card for data on this plywood for traffic signs. 


Up-Sewer Chemical Rotation Method 


Controls Odors and Insects 


542. By using the Cloroben Up-Sewer Ro- 
tation Method, accumulated grease deposits and 
slime formations are dissolved; sulfide produc- 
tion and roaches eliminated in laterals, branch 
sewers, lift stations, wet wells and force mains. 
This method is an effective and economical 
means of assuring the delivery of a non-septic, 
stabilized influent to the treatment plant. Write 
Cloroben Chemical Corp., 115 Jacobus Ave., 
South Kearny, N.J. for your copy. 





pools. 


filter problems. 


HERE’S WHY 
MANY CITIES INSIST ON 


LOWER INSTALLATION COSTS because it takes only a 
fraction of the floor space of sand filters...does not 
require massive concrete foundations. 

TROUBLE-FREE OPERATION...you never have to dis- 
assemble it for cleaning...as one city engineer said, 
“Yours is the only diatomite filter with backwashing 
that works”. 

PERMANENT PORO-STONE MEDIA is inert to chemical 
ccrrosion and electrolytic action of chlorinated water. 
—aAll Adams SPF filters now in service are still equipped 
with the original tubes. 

QUALITY IN EVERY PART... stainless steel support rods 
and nuts for the tubes .. . galvanized forged steel closure 
plates and clips... ¢hree coats of vinyl plastic lining on 
sand blasted inner surfaces. 


The R. P. Adams Company is the nation’s largest manufacturer 
of filters exclusively for municipal, commercial and institutional 


For detailed information, write for our new technical Bulletin 
626. It was prepared to help you with your swimming pool 


Our diatomite filters for municipal water supplies is discussed 
in Bulletin 651. Ask for it at the same time. 


228 East Park Drive, Buffalo 17, N. Y. 


ADAMS 
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with TORQUE CONVERTER 





Here’s the most important development ever made 
on an Industrial Utility Tractor. A new ease and 
efficiency of operation is yours with the all-new 
Work Bull 204 — designed for you...to your re- 
quirements. No more cumbersome shifting of gears 
to change direction of travel. With the simplified 
and field-proven three-pedal control, you can move 
in either forward or reverse instantly and 
smoothly...or simply accelerate the engine with 
a mere touch of the toe. And a torque converter — 
also a first for Utility Tractors — maintains the 





change directions 
INSTANTLY 


at a Touch of the Toe 
—no SHIFTING 


correct power-to-load ratio. Has four equal speeds 
either direction to give a wide work range as well 
as favorable road speeds. It has a powerful 40-hp, 
high-torque engine. Full-time power steering is 
another standard feature. Of course, the Work 
Bull 204 is power matched with the M-F Davis 
Loader and Backhoe. It has the exclusive Ferguson 
3-point hitch with hydraulic draft contro! for 
Scarifier-Scraper or other rear-end attachments. 
See it today and you'll agree it’s the ultimate of 
utility tractors. Write for name of nearest dealer. 








Work Bull 202 with Bevis Loade: 


ond Backhoe Work Bull F 


MASSEY- FERGUSON INDUSTRIAL DIVISION 


1009 SOUTH WEST STREET ¢ WICHITA 13N, KANSAS 
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WATER WORKS 


Equipment For Water, Sewage 
and Industrial Waste Treatment 
24. The complete line of Jeffrey equip- 


ment for treatment plants is covered in a 64-page 
Catalog 9 available from The Jeffrey Mfg. 
Co., Columbus 16, Ohio, Check the reply card 
for information on bar and disc type screens, 
traveling water screens, grinders, grit collect- 
ors, garbage grinders, sludge, draw-off valves, 
chemical feeders, bucket elevators and scum re- 
movers to mention some of the equipment. 


in-Place Cement Lining 
of Small and Large Pipe 


25. A catalog describing a process of in- 
place centrifugal cement lining of pipes from 4 
to 144 ins. in diameter is available from the 
Centriline Corp., Raymond International Inc., 
140 Cedar St., New York 6, N. Y. Check the 
reply card for sample specifications and test 
results. 


Handbook of Cast Iron 


Elevated Tanks and 
Other Storage Facilities 


32. Specification sheet covering elevated 
tank sizes and design and illustrated brochure 
available from the Darby Corp., Kansas City 
15, Kansas. 


Catalog on Synchronous 
Motors and Controls 
64. <A 27-page Catalog B-729 1 ncehr 


us motors and controls is well illustrated and 
ntains motor selector charts, application data, 
id formulas for calculating power factor. For 

»py write Westinghouse Electric Corp., Box 


2099, Pittsburgh 30, Pa., or check the reply 
card, 
Efficient Coagulation 


With Ferri-Floc 


69. Advantages claimed for Ferri-Floc as 
a coagulant include wide pH range, quick floc 
formation, manganese removal control of cer- 
tain tastes and odors plus other aids in high 
quality water production. Check reply card for 
complete Ferri-Floc data. Tennessee Corp., 
Grant Bldg., Atlanta, Ga. 


Convenient Reference Manual Covers 


Easily Cleaned Long Run 
Filter Bed Media 


70. Bulletins on Anthrafilt tell the rea- 
sons why selected, graded crushed anthracite 
is superior to sand as a filtering material. 
lIlave you made a full investigation? Write 
Anthracite Equipment Corp., Wilkes-Barre, Pa. 


Right Angle Gear 
Drive For Centrifugal Pumps 


107. Applications, gear drive selection 
tables, pulley data, efficiencies and standard di- 
mensions of Johnson right angle gear drives are 
covered in catalog from Johnson Gear & Mfg. 
Co., Ltd., Eighth and Parker Sts., Berkeley 10, 
Calif. Check the reply card. 


Rapid Sand and 
Pressure Filter Data 


109. Rapid sand filters. A complete line 
of vertical and horizontal pressure filters, wooden 
gravity filters, and filter tables and other equip- 
ment. For engineering data, write Roberts 
Filter Manufacturing Co., 640 Columbia Ave., 
Darby, Pa., or check the reply card. 





Use The Reply Card 


Cast Iron Pipe, Valves and Hydrants 
76. An 80-page manual, issued by R. D. 





Pipes and Fittings 


52. Full engineering data on products of Wood Co. Independence Sq., Philadelphia 5, AWWA Fire Hydrants 
the Alabama Pipe Co., including Super De- Pa., presents specifications for “Sand-Spun” Val 
Lavaud cast iron pressure pipe and pipe fittings, st iron pipe and fittings, outlines types of and Gate Valves 
a | eR oints available, lists dimensions and weights in 155. Above-ground maintenance Mueller 


convenient tables and includes, in addition, full 
engineering data on the Mathews and R. 
Wood fire hydrant and R. 


AWWA improved fire hydrants and minimum 

. maintenance Mueller AWWA non-rising stem 

Wood gate ate valves are described in literature from 
ueller Co., Decatur, IH. 


196-page publication of Alabama Pipe 2., 
Anniston, Ala. Weights, dimensions and speci- 
fications are clearly indicated in this easy to 
use in reference, 


on 
Live 


Manual on Instrument Now Every Municipality 


Can Own a Trencher 

96. The 60-page loose-leaf book, Catalog 173. The low cost of the ARPS Trench 
includes specifications, part numbers and Hog, a tractor-mounted ladder type trencher 
prices for more than 250 commonly furnished makes it profitable for many municipalities to 


How Eleven Cities 
Installed Water Meters 
56. This 8-page bulletin describes the plan- 500, 


ning and perational procedures used by 11 
} 


Accessories and Supplies 


water departments and companies in the in- instrument parts and supplies. It is divided ywn their own trencher. Be sure to investigate 
stallation of about 200,000 water meters. Check into § sections: Mechanical; pneumatic; elec- this versatile machine which digs trenches to 7 
the reply card or write The Ford Meter Box tric-electronic, general, and tools and service. feet deep, 20 inches wide, Illustrated bulletin 
Company, In Wabash, Ind., for methods of Check the reply card or write The Foxboro Co., available from Arps Corp., New Holstein, Wis. 
installation at ute cards. Foxboro, Mass., for your copy. Just check the reply card. 








Yes, the Tarco “Litter-Shark” 
is a tough rugged . 
vacuum-type litter collector. 
“Litter-Sharks” in use over 2 
years with no major parts re- 
placement proves its rugged- 
ness. 


Picks Up: newspapers, paper 
wrappings, plates, and cups; 
milk cartons; tin cans; grass 
clippings and leaves. 





2%” to 8” wide - Depths to 6’ 
Self-Propellied-Hydraulic Drive 
Low Cost + Pays for itself! 


The economic Arps Model M-A Trench-Devil will 
handle most of your trenching jobs faster, easier and 
at lowest cost per foot of trench. For the largest 
percentage of ditching work — foundations, water 
services, underground wiring, gas lines, sprinkler 
systems — this heavy duty, one-man outfit will out- 
dig larger units costing many times its low price. 
Get more information now on this and other famous 
Arps Trenchers for larger and smaller jobs. The 
Arps Corporation, New Holstein, Wis. Dept. PW 


Zz BA R pS & TRENCHERS 


CORPORATION — HALF-TRACKS © BULLDOZERS 


Heavy all-steel 
suction impeller. Replaceable 
stainless steel suction case 
liner. Bag carrying rack. Ex- 
clusive Dust Control feature (pat. pend.). Full castor- 
ing, load carrying third wheel. 


Features: 





Simplify your employees’ job and minimize your 
litter problem. Write for your nearest dealer’s name 
and have him demonstrate a “Shark” without obliga- 
tion for you. 


TARRANT MFG. CO. 





\\\ 


\\ 
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INCHES SAVE THOUSANDS 


with A-M:Precast Concrete Products 


TWIN-54’ 
LO-HED AT 
SCARSDALE, N.Y. 





LO-HED CUTS CULVERT COSTS 3 WAYS 


e INITIAL COST — two Lo-Hed culverts carry more water than 


three round pipe lines of the same height— putting every square inch to 
best possible use. 


©e CONSTRUCTION COST —two Lo-Hed culverts require less 


excavation, handling and jointing than three or four round pipe lines. 


e MAINTENANCE COSTS -—two Lo-Hed culverts, each with 


larger unobstructed area, pass more debris, giving yearly bonuses in 
required maintenance. 


A: AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
VOT EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Manual on 
Filter Bed Agitators 


206. General information-spevificanom. ana 
installation data regarding the applicatim of 
Palmer agitators, rotary surface wash in 
vertica nd horizontal pressure filters—round 
square and rect 





angular open gravity type filters 
are covered in Manual from Palmer Filter 
Equipment ( , 822 Kast 8th St., P. O. Box 
1696, Erie, Penna, Check the reply card. 


Complete Catalog and Reference Data 
on Valves and Fittings 


211. The entire M & H line of valves 
fittings and accessories for water works, filtra 
tion, sewage disposal and fire protection are 
illustrated and fully detailed in Catalog 52 
issued by M & H Valve & Fittings Co., Annis 
ton, Ala. In addition to complete data on these 
products, there are many pages devoted to 
elpful engineering data. Every designer should 
have a copy 


Catalog on 


Dewatering Pumps 


226. Centrifugal and diaphragm pumps fo: 
dewatering jobs are described in Catalog DP7 
from The Jaeger Machine Co., 550 West Spring 
St., Columbus 16, O. Models, specifications 
and performance tables are included. Check 
the reply card. 


Clow Bell-Tite 
Cast Iron Pipe 


280. Laying water mains is easier, faster 
and more economical with Clow Bell-Tite joint 


cast iron pipe. Joint employs a single rubber 
gasket as the only accessory. Complete details 
available in illustrated literature from James 
B. Clow & Sons, Inc., P. O. Box 6600-A, 
Chicago 80, Ill., or check the reply card 
Waterworks 


and Municipal Castings 
293. Meter boxes and cove yokes an 
lings. service 


yxxes and manhole vers are 





Trenching Equipment Data 
Conveniently Assembled 


212. The entire line of Cleveland trench- 
ing and backfilling equipment is now covered 
in a single bulletin, with material arranged for 
quick comparison of capacities, specifications 
and dimensions of all models. Twenty-four ac- 
tion photos graphically illustrate various job 
applications. Get Bulletin S-120 now for easy 
review of your trenching equipment needs. hee 
check the reply card or write to the Cleveland 
Trencher Co., 20100 St. Clair Ave., Cleveland 
17, Ohio. 


Manual on the Hersey 
Disc Water Meter 


329. Illustrations, descriptions and speci 
fications of Hersey water meters are covered 
in manual available from Hersey Mfg. Co., 
250 Elm St., Dedham, Mass. Size ranges are 
%"-54"xXM%"-M%" and 1”. Check the reply card. 





Use The Reply Card 





Helpful Data on 
Water Meters 


330. It s t the int st t ery water 
works superintendent and engineer to have full 


Technical Bulletin on Swimming 
Pool Filtration Equipment 


335. A 24-page technical Bulletin 626, de- 
signed to help persons planning pools which 
must comply with local and state health regula- 


tions, is now available from the R. P. Adams 
Co., Inc., 328 East Park Drive, Buffalo 17, 
N. ¥ Check the reply card for data on size 
selection charts, typical installations and 


Manual on Pipe 


Finding Techniques 

213. A manual on special pipe finding and 
leak detecting techniques of interest to utilities, 
municipalities, oil and gas companies is an- 
nounced by Fisher Research Laboratory, Inc., 
1961 University Ave., Palo Alto, Calif. The 
manual contains a number of articles on locating 
buried pipes and cables and detecting and lo- 
cating fluid leaks in pipe lines. 


Tips for Installing 
Orangeburg Pipe 

336. Good practice for installation of 
Orangeburg pipe and fittings is outlined in an 
illustrated four-page bulletin made available 
by the Orangeburg Mfg. Co., Inc., 375 Park 
Avenue, New York 22, N. Y. Trenching and 
backfilling, pipe laying, cutting and connecting 
with other types of pipe are included 


Concrete Admixtures 
and Joint Sealers 
6. Retarding 


and 





accelerating densifiers 





for concrete and mortar, Coatin tor exposed 
aggregate concrete, non meltable mastic water- 
stops and quicksetting products are ¢ vered in 
&-page bulletin available from Sika Chemical 
Corp., 29-49 Gregory Ave., Passa N J 


Information on 
Boring Machines 

365. General operating instructions for 
the Earthworm boring machine, a portable com- 
pact unit for underground installation of pipe 
and conduit are available in new bulletin just 
released by Earthworm Boring Machine, Inc., 
P. O. Box 1100, Santa Monica, Calif. Sug- 
gested procedures for installing pipe or conduit 
and a price list are included. 


Data on Adjustable-Speed 
Magnetic Drives for Low-Lift Pumps 
465. A catalog is available from Electric 
Machinery Mfg. Co., Minneapolis 13, Minn. 
that tells all about E-M Vertical Synchronous 
Motors and Magnetic Drive Units. Engineers 
check the reply card for information on thia 
equipment for sewage pumps. 


snnouncins.----RYNAL SR 


THE IDEAL STREET BROOM FILAMENT 


AVAILABLE IN YOUR CHOICE 


OF THREE PACKAGES 


1 PRE-FABRICATED, filaments bound 


in steel for mounting in the RYNAL broom 


core. 


2 CUSTOM-COILED on our automatic 


machinery for a precision product 


3 BULK for customer coiling 


RYNAL CORPORA 


114 ST. JOSEPH STREET 
ARCADIA, CALIFORNIA 


Any way you look at it this SR WHITE broom 
filament will save you money. 


wv 















GIVE US THE MAKE AND MODEL OF YOUR 
SWEEPERS AND LET US TELL YOU MORE 
ABOUT IT 





on-breakable, tough, 
long-wearing and low priced 














MADE’ IN THE U.S.A. 
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75% PRODUCTION BOOST WITH OLIVER 80-HT 


— says New York contractor 


When this Oliver Model 80 Hydro-Trencher ‘‘took over’’ the job of 
digging 50-foot laterals in the rocky shale of Staten Island, Patsy 
[aizzo, local contractor, happily noted two important benefits: 
1. An immediate 75% increase in production over any of the three 
trencher combinations that he had been using. 2. A saving of at 
least $90 per month in fuel alone. 

Savings like this are common among owners of this combination 
—the Oliver 880 tractor equipped with the Model 80 trencher. The 
\4-yd. bucket digs and loads to 12 feet. The boom swings 180° and 
the dual-circuit hydraulic controls allow raising or lowering the 
bucket while swinging. Result: faster work cycles. Now municipal- 
ities, utilities and contractors can rip out pavements, dig in hardest 
soils (even frozen ground )—and do these jobs with a unit that can 
travel anywhere on busy streets. 

The Oliver 880 tractor can ako be equipped with a fac- Your dependable Oliver distributor will gladly demonstrate—on 
tory-matched 1-yd. bucket—making it a true heavy-duty your job. Call him today or write for literature. 


loader. This unit is highly mobile, with travel speeds from 
THE OLIVER corporation 


2 to 17 m.p.h. Gas or diesel power. 
Industrial Division, 19300 Euclid Ave., Cleveland 17, Ohio 
@ complete line of industricl wheel ond crowler tractors and matched allied equipment 


— 
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How to Eliminate Seepage 


On Construction Projects 
472. Labyrinth waterst , sil 


( I 


U. 5. Tyton 
Joint Pipe 


490. An eight page booklet on centrifugally 
cast, Tyton Joint pipe for water or other liquids 
has been announced The newly developed 
Tyton Joint is simple, sturdy and tight. II 
ustrations show details of joint and method 
»f assembly Write US. Pipe & Foundry Co 
Birmingham 2, Ala., or check the reply card 


V-Notch Chlorinator 
For Chlorine Flow Control 


; 502. An 8-page catalog on the W & T 
Series A-721 chlorinator is available from 
Wallace & Tiernan Inc., 25 Main St., Belle 
ville 9, N. J. Chlorinator is adaptable to any 
type of chlorinator control and feed rate may be 
controlled manually or automatically 


Complete Manual on 
Smith Gate Valves 
533 Normal range of sizes and pressures, 


the standard valve-e mbinations available, 
varying methods f eration, as well as 
valves for special services are some of the ma 
rial covered in th inual, Check the reply 
ird or write The A. P. Smith Mfg. Co., East 
Orange, N. J., for Ir copy 


Manual on Valves, 
Fire Hydrants and Accessories 


559. A 244-page manual covering Darling 
valves and fire hydrants in a broad range of 


ypes, sizes and constructions is pate from 
Darling Valve & Mig ( Williamspor Pa 
Engineering lata, application Bae valve ac 
essories nformat n, refteren data ym ma 

als, specifications ar iaendaeds are covered 





Coagulant Aids for Use in Municipal 
and Industrial Water Treatment 


574. A 4-page bulletin describing Hagan 
agulant aids points out how these aids speed 
floc formation and also how they tend to 
larger and tougher flocs over wider pH 
ranges than coagulants alone Check the reply 
card write Hagan Chemicals & Controls, 
Ine., Fourth Ave., Pittsburgh, Pa., for 
mplete data 





Filter Sands 
and Under Drain Gravels 


614. Filter sands and gravels for municipal 
water plants are ag nee in literature avail- 
able from Eau Claire Sand & Gravel Co., Eau 


laire, Wis Check ‘th e reply card for data on 
sizes available, silica content and content of 
nagnesium, cale um carbe nates and ron oxides 


Slide Rule For 
Chemical Feed Calculations 


627. A very handy chemical feed calcula- 
tor is available from Industria] Chemical Sales 
Division, West Virginia Pulp and Paper Co., 
230 Park Ave., New York 17, N. Y. Pounds 
per million gallons, grains per gallon and grains 
per gallon of CaO from lime are several of the 
calculations that can be made. Check the re- 
ply card today. 


AWWA Butterfly Valves 
Custom Built to Specifications 
630. Butterfly valves that can be operated 


ait il, water, electrically manually and 
ire mi ace in standard sizes to 24 ins. are fu illy 
lescribed in literature from Fabri-Valve Co. of 
Amerie i, P. O. Box 4352, Portland 8, Ore. 
Check the reply card for full specifications 


Water Filtration 
Costs Can Be Reduced 








692 The “Celite’’ system liatomite 
Itratior nakes possible reduced installation 
with space requirements a fraction of those 
equivalent sand filtratior For informative 
rature write Johns-Manville, Box 14, New 





stronger, 


time. 
water coolers, 
IGLOO. 





BOX 8227 


Copper Sulfate In Control 


of Microscopic Organisms 


529. This valuable 52-page manual on the 
use of copper sulfate in the control of micro- 
scopic organisms in water supplies is available 
from Phelps Dodge Refining Corp., 300 Park 
Ave., New York 22, N: Covered are or- 
ganisms, odors, methods of using copper sulfate, 
calculation tables and table showing chemicals 
required for treatment of different Genera. 


Water Tanks, 
Reservoirs and Standpipes 


631. Data on steel water tanks, reservoirs 
and standpipes of all capacities are included in 
literature available from Graver Tank & Mfg. 
Co., Inc., East Chicago, Ind. These units are 
fabricated and erected by the company. Check 
the reply card. 


A Different Form of 


Pneumatic Instrumentation 

658. The “C.-A.-P. System” instruments 
use controlled air pressure in the 0.25 to 3.25 
psi range to operate an air motor for positioning 
valves, regulating chemical feed rates and indi- 
cating and recording measurements of flow, level 
wr pressure. For Bulletin 1100-B describing this 
system, write Infileco Inc., P. QO. Box 5033, 
Tucson, Arizona, or check the reply card 


Turn Your Water Meter 
Reading Inside-Out 


671. The Visi-Meter is a remote recording 
and indicator system that eliminates the need 
of entering the home to read water meters. It 
records within an accuracy of 0.1 percent 
Check the reply card or write Visi-Meter, Inc., 
301 North 17th St., Kansas City, Kans., for 
literature. 


Electronic Locators for Water 
Mains, Services, Valves and Boxes 

677. Miniaturized line locator that is en- 
cased in a molded glass fibre container and has 
transistors that have a rated life of 70,000 
hours is described in literature from Wilkinson 
Products Co., 3987 Chevy Chase Drive, Pasa 
dena 3, Calif. Cheek the reply card. 


IGLOO... 


rugged as the men 
who use them 


IGLOO leads in water i 
cooler sales because it's 
lasts longer. 
IGLOO will keep more men 
on the job more of the 
When you order 
specify 
Available in 2, 3, 
5, 10 and 15 gallon sizes. 








MEMPHIS 4, TENN. 


first in sales/buy the best cooler--buy IGLO0O 
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be penny wise, “pound” foolish, when it comes to signs! Lightweight aluminum 
signs may cost a little more—at first. But... because their strength and corrosion 
resistance cut upkeep and replacement costs to the bone... because their sur- 


face makes the ideal base for any message material .. . because their extreme 


light weight saves you money on shipping and installation ... you end up many 
dollars ahead! For lowest lifetime cost you can’t afford anything but aluminum! 


Let us make a bid. For expert service on cost-saving aluminum 
signs, call the manufacturer, fabricator or Kaiser Aluminum sign 
blank jobber near you. 


Atlanta, Ga. 


Municipal Fire & Safety Co 


Charlotte, Mich. 
Paul H. Callender Co 
Chicago, ill. 

Bell & Gustus, Inc 


Federal Sign & Signal Corp 


Cleveland, 0. 
Osco Steel Co 
U. S. Steel Supply 
Clinton, Mich. 


Standard Sign & Signal Co. 


Dallas, Tex. 


All Quality Sign & Mfg. Co 


Elmira Heights, N. Y. 
Eastern Metals of 
Elmira, Inc 

Evanston, Ill. 

Northwest Screenprint Co 
Grand Prairie, Tex. 
Sargent-Sowell, Inc 
Grandville, Mich. 
Haven-Busch Co 


Houston, Tex. 

Western Sign & Supply Co 
Indianapolis, ind. 
Midwest Fire & Safety 
Equipment Co., Inc 
Lancaster, Pa. 

John |. Nissly Co 
Little Rock, Ark. 
Moody Equipment & 
Supply Co 

Marion, Ind. 

Jim Newey and Assoc 
Metairie, La. 

W & A Engineers 
Miami, Fla. 


Biscayne Fire Equipment Co 


Milwaukee, Wis. 
Milwaukee Stee! Supply 
Minneapolis, Minn. 
Lyle Signs, Inc 
Moprovia, Calif. 
Mask-Off Co 
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Oakland, Calif. 


Hawkins & Hawkins Co., Inc 


Overland, Mo. 

Wiegand Mfg. Co 
Peoria, Ill. 

James P. Flynn Co 
Petaluma, Calif. 
Kresky Signs, Inc 
Philadelphia, Pa. 
Advertisers Service Co 
Rocky River, 0. 
Bowman Western 
Stamping Co 

St. Louis, Mo. 

S. G. Adams Co. 

Parco Supplies 

St. Paul, Minn. 
Gopher Stamp Co 
Tacoma, Wash. 

Traffic Control Signs Co 
Wichita, Kan. 
Miro-Flex, Inc 








KAISER ALUMINUM & CHEMICAL SALES, INC. 


DEPT. 1078, 919 N. MICHIGAN AVE. 


CHICAGO 11, ILL. 


Free brochure gives cost 


saving facts and availabili- 
ties on traffic contro! signs 


made of Kaiser Aluminum 
Mail coupon now. 


| phone 


rm 


~) Please have a representative call in person 


f 
a 


([] Please send me your free aluminum sign brochure 











NAME 





ADDRESS 


STATE 


ZONE 





CITY 
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To order these helpful booklets check the reply card opposite page 36. 


SEWERAGE AND WASTE TREATMENT 


What You Should Know About 
Trickling Filter Underdrains 


20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards, 
suggestions for layouts and construction of trick- 
ling filter floors, dimensions of standard blocks, 
channel covers, angles and other fittings are 
available from the Trickling Filter Floor Insti- 
_ c/o Editor, a ene Works, 200 So. Broad 

, Ridgewood, Check the reply card and 
= * will oon your request. 


Helpful Design Data 


For Sewage Ejectors 


81. The application and advantages of 
meumatic sewage ejectors are outlined in bul- 
etin S-55 of the Biackburn Smith Mfg. Co., 
Inc., Hoboken, N. J. Included are piping dia- 
grams for electrode and float switch controls 
plus dimensions and layouts for single and du- 
plex systems. 


Automatic Engine 
Centro! Equipment Manual 


83. This catalog contains descriptions ot 
standard automatic and semi-automatic controls 
and control equipment. General control recom- 
mendations, control selectien chart, accessory 
selection chart, safety stop controls and alarm 
sets are sections covered. For price lists and 
modeis available write Synchro-Start Products, 
Inc., 8151 N. Ridgeway, Skokie, IIL 


Theory of Controlled Digestion 
With Floating Cover Tanks 


88. In an excellent 40-page booklet, an 
authoritative discussion of digestion "ee and 
practices, including design, operation an 
nomics is presented by the Pacifie Flush Tank 
Co., Chicago 13, Ill. Cemplete data are given 
on the use of floating covers, together with de- 
tails om tank construction, piping and control 
ehambers. 


Clarifier and Oxidator® Mechanisms 
for Water and Sewage Treatment 


112. Catalo SM-1005 describes the 
Eimco-Process Clarifiers and Oxidators® that 
cover a fuil range of tank sizes and load re- 
quirements and special units for unusual con- 
ditions in water, sewage and industrial waste 
treatment. Check the reply card or write 
Process Engineers, Inc., 420 Peninsular Ave., 
San Mateo, Calif., for your copy. 


Handbook for Engineers on Design 
and Construction of Culverts 


121. Metal pipe specifications, highway, 
municipal and airport drainage facts, selecting 
a drainage structure, designing waterway area, 
designing for structural strength and headwalls 
and inlets are sections covered in this hand- 
bouk. Check the reply card or write Republic 
Steel Corp., Culvert Div., 2318 - 13th St. 
N.E., Canton 5, Ohio. 


Submersible Electric Pumps 
For Dewatering Problems 


167. Pumps range in size from 1%4”-85 
gpm capacity to 8”-300 gpm capacity, with head 
capacities up to 210 ft. Write to Stanco Mfg. 
& Sales Inc., 1666 Ninth St. (Corner of Olym- 
pic & Ninth), Santa Monica, Calif. 


Get Data Now on This 
Catch Basin Cleaner 


198. Simple powerful pneumatic bucket is 
featured by Netco Catch Basin Cleaner. Folder 
33A gives details and illustrates operation of 
complete self powered truck mounted unit, Netco 
Div., Clark-Wilecox Co., 118 Western Ave., 
Boston 34, Mass. Check the reply card. 


Dependable Engines for 


Sewage Treatment Plants 


227. Climax Sewage Gas Engines are 
availab le for continuous duty of eration to drive 
pumps, blowers or generators in a range of sizes 
frem 40 to 250 HP. Use the handy reply card 
to obtain complete details and literature from 
Climax Division, Waukesha Motor Co., Box 379, 
Waukesha, Wisc. 


A Short Course 
In Pipe Jointing 


169. The story of rubber couplings for 
clay and concrete pipelines is graphically pre 
sented in the booklet “Pi Enter —& pub- 
lished by Hamilton Kent Co., Ohio. 
Detailed description of L jointing ro - 3 
photos showing jobs where wy gaskets met 
the need for easily assemb nently 
tight joints installed under at ,* jitions; and 
a report on the Coveloguent, manufacture and 
outstanding features of the compression type 
gasket make this booklet valuable to every en- 
gineer and contractor. Check the reply card. 


Manual on 
Coatings to Stop Rust 


235. Primer type, short oil type, heat 
resistant, chemical resistant and floor coatings 
are a few of the items covered. Also complete 
data on Rust-Oleum products are included. 
Check the reply card or write Rust-Oleum 
Corp., Evanston, Ill., for this valuable manual. 





Use The Reply Card 





Centrifugal and Turbine Type 
Pumps For Water and Sewage Plants 


me Turbine-type pumps, close or flexible 
couple drive, side suction centrifugal pumps and 
mixed flow pumps are described in Catalog M 
available from Aurora Pump Div., The New 
York Air Brake Co., Loucks at Dearborn, Au- 
rora, Ill. Included is a pump selection guide 
and spigot pipe. Check the reply card, 


Diesel Engines For 
Municipal Power Needs 


359. Dependable power for water supply 
or flood control pumping stations, stationary or 
portable electric plants and many other munici- 
pal needs can be provided by engines described 
in literature of the Enterprise Engine & Ma- 
chinery » a , 18th & Florida Sts., San Francisco 
10, 





HAVE YoU REACHED Your L. Lash 





|] PARKING 
LOADING 
ZONE 











1824 EAST SECOND 


o Koontz 
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Bonderized steel, 





SPEED 
LIMIT 


95 











2 
; figioon 
15 MPH 


ON CHEAP HLIMSEY SIGNS 7.. 


If you are tired of replacing your traffic-control signs year 
after year — then it’s time to install long-life Miro-Flex 
signs. These quality signs are embossed on zinc-coated, 
and finished in high-grade, 
enamel. Embossing gives them greater strength, rigidity, 
and legibility than flat-surfaced signs. A complete line of 
uniform traffic-control signs, street-name assemblies, and 
custom-designed signs are available. Write for your free 
catalog and name of nearest source. 


‘|Enctossed M\RO-FLEX SIGNS 
LAST and LAST... 


baked-on 


rf Seti 


it Sos Co ath 
— 


= 


THE MIRO-FLEX~. INC. 


WICHITA 7, KANSAS 
Standard Traffic Signs Available for Immediate Delivery at Northeastern Warehouse 
Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pennsylvania * 
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In HATTIESBURG, MISSISSIPPI 












They make pipe joints 


AY 


LEAK PROOF FOR LIE 


with 





we RUBBER 


GASKETS 


ie ‘ 
» a. a 
* a = a 


Swamp country... ! That was the location of part of 
Hattiesburg’s new sewers. In deciding on the coupling 
material, engineers knew ordinary pipe joints would * PROJECT: City of Hattiesburg, Miss., sewer 
be no match for the conditions. The joints would be subject ee 

to severe STRESS from shifting sand, SOAKING from wet ENGINEERS: Winchell Web & Associates, 
soil and CORROSION from rotting organic matter .. . ee ee ee eae 


Robert L. Morrison, Consulting Engineer, 
, = Vo , Hattiesburg, Miss. 

TYLOX RUBBER GASKETS were specified . . . the only 
jointing material engineers felt could successfully combat 
all the conditions. TYLOX, they knew, would offset slow ee 

: . : : i ea PE: 30” to 48” T & G Standard and Extra- 
trench work with fast pipe coupling, assure leak proof joints Sreciath sents ovat ae ak Seen 
with a rubber-tight compression seal, and, being made of Rubber Joints, furnished by Faulkner Con- 
non-deteriorating rubber, would outlast the pipe itself. crete Pipe Company, Hattiesburg, Mississippi. 


more TYLOX data and case histories. Hatties 


burg is only typical of how big and little cities HAMILTON KENT 


the world over use it to assure fast-working, 


leak-proof and long-lasting pipe joints. Always MANUFACTURING COMPANY 


write “TYLOX” Rubber Joints when preparing 
specifications . . . There are no “or equals.” 43) hp e) iio) 


CONTRACTOR: M & W Construction Co., 
Tupelo, Miss. 








5039 427 West Grant St. ORchard 3-9555 
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To order these helpful booklets check the reply card opposite page 36. 


Directly Readable Flow 4-D Wrought Iron 


Charts for Measuring ge 
380. Re rder gives 


iquid fi 


Specifications on 
for Building Drainage Systems Trash-Sewage Pumps 


graphic records of 551. A comprehensive 64-page catalog on 599. Complete specifications, drawings 
readable in mgd or gpm piping for soil, waste, vent a downspout ap- performance curves and the applic ations 0 
wer various sizes of Parshall flumes. Check plications is available from A. M. Byers Co., Gorman-Rupp trash-sewage pumps are | eazenes 
° ly card or , Leupold & Stevens In- P. O. Box 1076, Pittsburgh 30, Pa. Check the in literature from The Gorman-Kupp Co., Mans- 
N. E. Glesan St., Port- reply card for corrosive conditions, typical in- field, Ohio. Check the reply card, 
Bulletin 24 stallati performance tables and piping 


Ww hrect! 


ec r my 
Packaged Press-Seal Rubber Gaskets to 
Activated Sludge Plants Manual on Solving Seal Joints of Concrete Pipe Sewers ies 
408. Packaged sewage treatment plant r : 623. Rubber gaskets for sealing the joints 
§ é ~ e pian ' or e . 
small installations utilizing the activ ated Drainage Problems . of concrete sewer pipe are described fully in 
process are covered in Bulletin No. 22 ai 554. A 74-page Manual on the problems of literature available from Press-Seal Corp., 
able from Walker Process Equipment Ae lrainage and drainage materials is availabie. P. O. Box 482, Fort Wayne, Ind. Check the 
sora, Ill. Check the reply card for desien drat Design section includes determining culvert reply card for information on how these gaskets 
ings and specifications lengths and sizes, run-off calculations, excava- prevent water infiltration in sewer lines. 
tion of base and backfilling data. Check the 
1 or write Bethlehem Steel Co., Beth- 


: : reply card 
Getting Improved Sludge Dewatering lehem, Pa., for this valuable book. Catalog on 
With Non-Clogging Vacuum Filters Steel Grating 
~ 425. Latest information on the Komline- Small Unit Sewage 665. New ideas in flooring, walkways, stair 
Sanderson “Coilfiliter, which features non- + For 20 5000 P treads platforms and shelving are covered in 
clogging, permanent filter media to obtain con- reatment For to eople pire 27R available from Blaw-Knox Co., 
stant output and low operating cost is presented 568 Bulletin 135A describes the Rated ee h 

f Y : i l est th ‘ Dept. W., Pittsburgh 38, Pa. Check the re 
in illustrated Bulletin No. 106 by the hs af Aeration process, a low cost, odorless, trouble ely onrd 2 tor information on choice of cross bar 
Sanderson Engineering orp., eapack, N. free sewage treatment process. Check the re- acings. 
Be sure to investigate this improved method of ol . P “ and bearing bar designs and spacing 


e ply card or write Chicago Pump Co., 622 Di- 
sludge dewatering. Check the reply card today versey Parkway, Chicago 14, Ill. 


Reinforced Concrete Pipe 


Application and Design of For Culverts and Sewers 
Prefabricated Pumping Stations 672. Elliptical Lo-Hed and Hi-Hed pipes, 
637. This manual itended for a guide round pipe and flat base pipe are described fully 
designing Wi pumping stations and in in literature from American-Marietta Co., Con- 
lainir use of icated underground crete Products Div., 101 East Ontario St., Chi- 
Check the reply card cago 11, Il. Headwall details, discharge curves, 
Fif. hydraulic « apacity tables and hydraulic prop- 

erties are included. Check the reply card. 


Valuable Information 


on Incinerator Stokers 
I 


Dowpac()} Applications In Full Line of 
Sewage Treatment Waste Treatment Sewer Cleaning Equipment 
Engineering Bete Menuel 663. A ‘page _ bulletin abou pac, 681. Everything for ro 


new plastic trickling filter media contains illv hand operated equipment to Se f 
Pb : na ‘ r riet ! ed informatior the product’ SeweRodeR. Tools for all ty! 

, perated by Flexicrome Steel 
turing the Truck-Loder which 
posits directly into truck, : 

Bu iwcket Machines is offered l 
scribed in 48-page Catalog 55 


Ré 


The Brand with 
the Silver Band* 





Over 300 million feet in use coast to coast! 


The test of time has proved the high quality of Orangeburg Root- 


gained for Orangeburg a growing acceptance among leading ap- 
Proof Pipe and Fittings for house sewer lines, downspout run-offs — proving authorities, architects, engineers, builders and plumbers. 
foday, over 300 million feet of Orangeburg are in service from 
Orangeburg’s Taperweld Joints seal root-proof and watertight. No Maine to California. 

leakage, no infiltration. And becanse it’s made of a strong, tough 


non-metallic material, Orangeburg does not rust. Alternate freez- 


and other unde rground, non-pressure uses. 


The Silver Band* identifies genuine Orangeburg: Root-Proof Pipe 
for sewer lines; Perforated Pipe for foundation drains, septic tank 
disposal fields. Orangeburg exceeds requirements Federal Spec. 
SS-P-356 and Commercial Standard CS 116-54. Write 
Dept. PW-49 for Engineer’s independent report 


ov 
ORANGEBURG MANUFACTURING CO. 
Orangeburg, N.Y Newark, Calif. Yh] | 
4 Division of The Flintkote Company, Manufacturers 
of America’s Broadest Line of Building Products Root-Proof Pipe and Fittings 
46 


ing and thawing.. acids and alkalies found in ground water and 
sewage do not affect it 


All these qualities plus speed, ease and economy of installation have 
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The engine of this Jaeger rotary is the 
same GM 6-71 diesel used in other “600” 
compressors. But the Jaeger compressor 

is so much more efficient it delivers full 
volume at 100 rpm slower speed (1700 rpm 
instead of 1800). Think what this means 

to you in engine life and fuel consumption. 
Jaeger 125, 250 and 365 rotaries are 
comparably efficient. Ask us for full 

details or demonstration. 


Sime + INTAKE 


AIR PLUS ROTO 
COMPRESSOR TA CTIRST stace 


COMPRESSION 


DISCHARGE 


G 
COMPRESSION 


DRILLING BLAST HOLES ON 3’ CENTERS for approximately 8000’ of 12” to 42” sewer requiring rock ex- 
cavation, at Minneapolis Airport. Holes were 3”, drilled to 9’ depth. Peter Lametti Construction Co., contractor: 


THE JAEGER MACHINE COMPANY 
400 Dublin Ave., Columbus 16, Ohio 
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To order these helpful booklets check the reply card opposite page 36. 


STREETS AND HIGHWAYS 


Foundation Investigation 
and Pressure Grouting 


lation investigation and 
various miscellaneous 


nwood are 


pressure 
services 
described and _ il- 
ire Sprague & Hen 


Four Whee! Drive 11% yd. 
Front End Loader 


118. The Trojan 1% yd. loader for heavy- 
duty bulk materials handling is covered in bul- 
letin available from Contractors Machinery 
Div., The Yale & owns Mfg. Co., Batavia, 
N. Y. Check the reply card 


Complete Line of Wheel 


Tractors in 6 Power Sizes 
179 f 6-page catalog CR-1374-H, that 
ribe IHC wheel tractors from 12 to 
available from the Consumer Rela 
t onal Harvester Co., 180 
‘Mic \V 1 ) Special fea- 
tur nd specihe:z Pg ot these 6 


tract ments avail 
able 


Rubber Roads 
Are Now a Reality 


Ramflex, a free-flowing, devulcanized 
rubber specially vrepared to be used in combina 
tion with asphalt - highway paving applica 
tions is described in illustrated catalog from 
U. S. Rubber Reclaiming Co., Inc., P. O. Box 
365, Buffalo 5, N. Y. Check the reply card. 


Case Utility 310B 
Backhoe-Loader 
Th Case wheel-mounted _ backhoe 

s described ar illustrated in 8-page, 
Bulletin CUS-110, released from J I 

ne, Wis. Check the reply card 

ails f the backhoe, loader 

tractor, 


RAMPLEX |. 6 socio 


rubber powder, developed by the 
U. S. Rubber Reclaiming Co., 
and can be purchased in any 
added 
directly to the aggregate in pug 
mill before the asphalt 


amount Ramfiex is 
Can be 
put down by any competent 
asphalt contractor and requires 
no special equipment 


Write for Literature No. 25 








Hydra-Drives 


Power Shift Transmissions 

283. With 
verse, the 
vehicles 


four speeds forward and re- 
Hydra-Drives is ideally suited for 
which must travel in both directions 
during a normal work cycle. Check the reply 
card or write Rockwell-Standard Corp., Trans- 
mission and Axle Div., Detroit 32, Mich., for 
full details, 


Time-Saver for 


Transit Set-Ups 

291. The W arrer mt ight Tele Plumb en- 
ibles 1 ft Se p ve inder) a point 
vithout using a | lumb bob, gi ves full salenenne 
ower r easy, accurate positioning. This op- 
the objective end of 
telescope, does not 
normal use of the 
! 1 bulletin from Warren 

Knight, Philadelphia 7, Pa 


Manual on the 
Use of Calcium Chloride 


301. This manual presents the physical and 
emical properties of the new pellet-type cal- 
ium chloride and its water sadioan. Also, gives 

complete data on shipment, hanc dling and storage. 
( heck the reply card or write The Dow Chemical 
Co., Midland, Mich., for your copy. 


} 
€ 


Hough Payloaders for 


City, County and State Operations 

323. Hough Payloader Model H-90 can be 
used n 1y road construction and main- 
tenance s, and its operation, specifications 
und attachments available are covered in litera- 
ture from The Frank G. Hough ( 761 Sun- 
nyside Ave., Libertyville, Ill. 


Ultra-Clean Sweeping For 
Streets, Yards and Airports 


How to Solve the 
Brush Disposal Problem 


277. Fitchburg Chippers, engineered to 
solve the brush disposal problem reduce 
troublesome brush and trimmings to tiny, easy 
to-dispose-of chips. Several models are avail- 
able to meet your needs. May be mounted on 
truck body or on trailer, tractor or jeep. Full 
details in interesting, profusely illustrated 16 
page bulletin. Write Fitchburg Engineering 
Corp., Fitchburg, Mass 


Davis Back-Hoe 
and Davis Loader 


312. Literature is available from Massey- 
Ferguson Industrial Division, Massey-Harris- 
Ferguson, Inc., 1009 S. West St., Wichita, 
Kans., describing the new Davis backhoe and 
Davis loader. The back-hoe can dig at right 
angles and to a depth of 13 ft. and detaches in 
5 minutes. Both units are available for most 
popular makes of tractors. 


Pre-Assembled Dowel Units For 
Highway and Airport Construction 


537. Laclede dowel assemblies for expan- 
sion, contraction and construction joints are 
precision welded into one unit and are main- 
tained in rigid alinement. For full details 
write Laclede Steel Co., St. Louis, Mo., or 
check the reply card today. 


Specification Sheets on John Deere 
Tractors and Equipment 

$88. Information and specifications on the 
John Deere crawler and wheel-type industrial 
tractors and working equipment Deere & Co. 
Industrial Division, Moline, Ill. Check the re 
ply card, State type of tractor and equipment 


Vacuum Cleaner and Leaf 
Collector For Cleaner Streets 


499. A new approach to extra-clean sweep- 
ing is described in a 4-page illustrated Bulletin 
(No. 85.55) issued by the G. H. Tennant Co., 
755 N. Lilac Drive, Minneapolis 22, Minn. 
Described is a 7’4” path sweeper that eliminates 
the use of water for dust control. 
reply card. 


595. A unit is now available that can be 
mounted on a right-hand drive jeep or a pick-up 
truck for picking up gutter trash and_ leaves. 
Complete specifications, capacity, operation and 
installation procedures are covered in a bulle- 
Check the tin available from Tarrant Mfg. Co., Saratoga 
Springs, N. Y., 


don't SPLIT or BREAK 
even after our SEVERE weather”, 


says John Zablotny 
Supt. of Highways, 
Cheektowaga, N. Y. 


"Saves time and labor 
and gives us better roads. 
“In our 200 miles of roads to be main- 

tained we have found Ramflex has definite 

advantages. It imparts rubberiness to asphalt so 

that our roads resist splitting in cold weather. Similarly, 

it makes asphalt less brittle which holds the aggregate firmly 

in place—thus reducing breaking. Asphalt containing Ramflex 

does not emulsify and retains its adhesion to the base moreover, 

no shoving has been noticed even under heavy traffic conditions.” 

All this adds up to better paving at low cost and practically no maintenance. 
And—Ramflex Rubber Roads are especially appealling to motoring tax- 
payers because “when rubber rolls on a rubber road .. SAVES”. 


U. S. RUBBER RECLAIMING COMPANY, 
P.O. BOX 365 


. everybody “ 


INC. 
BUFFALO 5, N.Y. 
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PAK-MORs in | 
Proud to tee agape 
Serving With Pride 


Serving York, Pa. 


be 


<a Vy 
Tie 
ey 


ies = 





rving S. Charleston, W. Va. 


Whatever your operation—there’s 
a PAK-MOR (Packer Body or Trail- 
er) designed to do a better job oA 
you. And across the Country, 
local Distributor like Truck th 
ment Corporation to serve you. 
Write for complete details. 





ENK=|MOFe 
ppt COMPANY 
————_ 


LOOP 13 & ROOSEVELT AVE. 
POST OFFICE BOX 12147 
WA 3-4317, SAN ANTONIO, TEXAS 
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Cushman Truckster Hauls 


an 800 Ib. Payload 

392. Complete information on the Cush- 
Truckster is available from Cushman Mo- 
10¢ N 2ist., Lincoln, Nebr, Features 
constant mesh transmission, hydraulic 

brakes, 12-volt lighting system, etc. 


Se!f-Propelled 
Ditching Machines 


438. Information on a self-propelled one 
man operated ditching machine, model 524 T, 
model W-2 and a new midget ditcher, model 4 T, 
for light construction is now available from the 
Vermeer Mfg. Co., Pella, lowa. The Model 524 
T digs 8 to 24 inches wide and down to 6 feet 
deep, while the model 4 T digs 6 to 14 inches 
wide and down to 4% feet deep. Model W-2 
Ditcher digs from 2” wide up to 4” down t 
a depth of 30”. Full data om these ditchers 
available by checking the reply card 


From A 


STUMP... 


Power Tamper for Granular Soil 
and Bituminous Surfacing Work 

342. The Kelicy Power Tamper is a self- 
ropelled unit that is equivalent to a 10-ton 
roller for backfilling, road widening jobs and 
ym Pp prsooe, around culverts and pipeline sonneese. 
lor complete specifications write Kelley Ma- 
‘ait Div., Wiesner-Rapp Co., Inc., 285 Hin- 
man Ave., Buffalo 23, N. Y., or check the re- 
ly card 


IHC Crawler Tractors 


For Highway Construction 


491. Information on the new Interns 
tional TD-6, TU-9, TD-14 and TWD-18 diesel 
crawler tractors is cuntained in 8-page, 2- 
color booklets available from Consumer Ke- 
lations Dept., International Harvester Co., 
180 N. Michigan Ave., Chicago 1, Ill. Mechani- 
| features and specifications, engine power. 


and operation are fully covered. 


Vermeer POW-R-STUMP CUTTER 


Removes Stumps in Minutes — Not Hours! 


Tree Service men and park, recreational and municipal 


officials all over the country are praising the 


Vermeer 


POW-R-STUMP CUTTER. More than an unusual new 
machine, the Vermeer POW-R-STUMP CUTTEP is 


a revolutionary, new principle, that once and 


has taken the cost, the time and the drudgery 


for ever 


of labor 


out of stump-removal! “From a stump to chips 


in minutes,” 


is more than a by-word, too, it’s a fabulous 


fact. The Vermeer POW-R-STUMP CUTTER removes 


the largest tree stump—rips it to shreds to a depth of 


ten inches below the surface of the ground—all in a 


matter of minutes. 


the whole operation 


One man, only, is required for 
And when the job is done there's 


no stump left to be hauled away, no gaping hole to 


be filled, no rutted lawns, no damaged curbs, 


ways or sidewalks. 


This is just part of the remarkable 


drive 


story 


about the Vermeer POW-R-STUMP CUTTER. 
To get all the details, write—today—for the 
colorful new FREE folder, just off the press. 


THE ORIGINAL STUMP CUTTER 
FIRST & FINEST IN THE FIELD 


VERMEER MFG. CO. 


Pella, lowa 


1439 W. Washington 


Ses a 


READY FOR SEED OR SoD 


Constructien Methods for 
Salt Stabilized Roads 


A comprehensive booklet showing 
modern “methods = salt stabilization is available 
from the Morton Salt Co., 110 Nr. Wacker 
Drive., Chicago 6, Ill. Stabilized secondary 
roads, base courses and shoulders are discussed 
and all equipment and construction methods are 
covered. Just check the reply card for your copy. 


Warn Lock-O-Matic 
Hubs Manual 


618. Warn Hubs make 4-wheel drive more 
useful, because they make it into a “‘free-wheel- 
ing’’ 2-wheel drive, as well as a.4-wheel drive. 
The Lock-O-matic hubs reduce front end wear, 
engine load and gear whine. Check the reply 
card or write Warn Mfg. Co., Riverton Box 
6064, Seattle 88, Wash. 


Vertical Augers and Horizontal 
Diggers For Construction Work 


644. Prewitt diggers are 2 types, a hori- 
zontal boring machine for tunneling work and a 
vertical rig for pole or post holes, digging up 
to 6% ft Check the reply card or write to 
J. R. Prewitt and Sons, Inc., Dept. 508, Pleas 
int Hill, Mo., for full details 


Sweeping Brushes for 


Road and Sanitation Departments 

648. Danline bru nade of round brush 
wire are easily assembled and require a mini- 
mum amount of repair and maintenance. Check 
the reply card or rite Newark Brush Co., 26 
Michigan ; nilworth, N. J., for full de 


Manual on Highway Railings 
For Bridges and Roadways 


660. This manual covers design suggestions, 
components, specifications for design and con- 
ind the advantages of Alcoa aluminum 

highway railing Check the reply card or 
Aluminur mpany f America, Alcoa 
Pittsburg » Pa., for this valuable 


How Good Are Your Truck Drivers? 


The Tachograph Will Tell You 

682. Accurate records of truck engine op 
eration are made available , the Tachograph. 
Find put w Savings an safety can be pro- 
moted by getting Bul letir from Wagner 
Electric Corp., 6400 Plymouth Ave., St. Louis 
14, M Details of cor uction and descriptions 
ft operation are included 


Slide Rule PS1 
Calculator For Concrete 


713. A new pocket size slide rule calcula- 
tor for the testing of concrete in compression 
is available from Forney’s Inc., P.O. Box 310, 
New Castle, Pa. It is designed to convert in- 
stantly the pressure applied to concrete cylin- 
ders and blocks into psi 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


What You Should Know About 
Air-Placed Concrete 


67. Fora detailed explanation of the prin- 
ciple of “gunned” or “‘air-placed” concrete and 
description of the improved Model 750 and 1250 
Bondactors, be sure to get your copy of Form 
553 from Air Placement Equipment Co., 1011 
W. 24th St., Kansas City 8, Mo. Check the 
reply card today, 


Modern Compaction 
Methods and Equipment 


200. This 52-page Manual covers modern 
day compaction methods and equipment, rubber- 
tire rolling, compaction of asphalt mixes, aspects 
of vibratory compaction, stage compaction on 
cohesive soils and compaction of asphaltic con- 
crete surfaces. Check the reply card or write 
Road Machinery Div., Bros Inec., 1057 Tenth 
Ave., S. E., Minneapolis 14, Minn., for your 
copy. 


(More listings on page 54) 
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It’s new. It’s thin as paper—strong as steel! 


K&E STABILENE®?® film boosts plat life 
up to ten times that of conventional materials... 


Never before has there been anything 
for plats to equal new K&E Stabilene 
Plat Film. K&E developed it especially 
for this purpose. Plats reproduced on 
this film stay completely readable, resist 
ripping or fraying up to 10 times longer 
than the normal life expectancy of con- 
ventional materials. 


Here’s why! K&E Stabilene Plat Film, 
on a DuPont Mylar® base, is actually 
almost impossible to tear. It’s so tough 


and strong that constant handling will 
not wear it out, pages will not rip from 
bindings, plats stay new for years. 
What's more, unlike conventional ma- 
terials K&E Stabilene is 100% water- 
proof; it can be washed with soap and 
water. It’s easy to keep pages free of 
spots and smudges. Stabilene saves 
money, too, for it means fewer expen- 
sive replacements. 


K&E Stabilene Plat Film yields ex- 


tremely sharp line clarity, great accura- 
cy of reproduction. And the permanent, 
non-fading image is actually part of the 
plastic surfacing. It can’t be worn or 
rubbed away. 


You can buy K&E Stabilene in rolls, 
sheets or special sizes to order...in buff, 
green or white... .005” thickness. It’s 
easy to handle, lies flat or can be rolled 
for storage or shipment. For details, 
free samples, mail the coupon today. 


ge en ee er ee ee en ee a a ee en ee ee a at ae a a a ar en ener en ener es eer wewnae 


KEUFFEL & ESSER CO.., Dept. PW-4, Hobsken, M. J. 


I 
; Please rush me free samples and facts about new K&E Stabilene Plat Film. 
IX+ > Name & Title: ___ : a ee eet ae eee 
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The keynote is economy in 





Philadelphia’s most advanced 
refuse disposal plant 


That’s why C-E Incinerator Stokers were specified 


In planning its ultra-modern Northwest Inciner- 
ator Plant, the City of Philadelphia has recog- 
nized the important advantages of continuous 
operation — through the use of Combustion’s 
traveling grate stokers. Two C-E Stoker Systems 
are now on order for this plant. Each incinerating 
furnace employs an inclined drying stoker and 
a horizontal burning stoker. Each system will be 
capable of incinerating 300 tons of refuse daily. 

Philadelphia’s choice of ‘continuous process- 
ing’ over the widely-used ‘batch processing’ is a 
matter of sound economics, for every C-E Incin- 
erator Stoker System now operating has service- 
proved its labor saving and reliability attributes. 
From the time refuse is deposited into the self- 
sealing, non-clogging hopper until the residue is 
ready to be hauled away, only minimum oper- 
ating attention is needed. 

Decontaminated refuse, as it is discharged 
from the C-E Incinerator Stoker, provides a 
sanitary, inoffensive fill for reclarnation of waste 


lands, swamps and other recoverable areas. 

Where it is desirable to obtain steam for heat- 
ing, power or process needs, the addition of a 
boiler to utilize the heat produced by the incin- 
erator provides an exceptionally economical 
arrangement. Auxiliary oil-firing equipment can 
be supplied to assure continuity of steam output 
regardless of incinerator load. 

The C-E Incinerator Stoker is designed to 
handle all types of combustible refuse in quan- 
tities ranging upward from 50 tons per 24-hour 
day. 

For further information, please contact the 
Combustion office in your city, or write directly 
to Combustion Engineering, Inc., 200 Madison 
Avenue, New York 16, N. Y. 





INDUSTRIAL REFUSE 


Get rid of industrial refuse, too, with the C-E Incinerator 
Stoker. Add a Waste Heat Boiler if additional steam is 
required. 





COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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Engineering drawing of the Northwest 
Incinerator Plant. The highlighted 
area shows the C-E Stoker system. 


FURNACE 


ONTAL 


REMOVAL 
INERS 


HIGHLIGHTS OF C-E DESIGN 


Large hopper and chute provide sealed, continu- 
ous supply of refuse. 


Feed of refuse is unobstructed, non-clogging. 


Advance of fuel bed from front to rear is positive, 
continuous. 


Supply of air to fuel-bed is zone-controlled. 


Residue is discharged continuously from grate 
surface. 


Operation is easy — no heavy stoking or cleaning 
of fires. 


Architect's drawing of Philadelphia's Northwest Sanitation Facilities. 
Day & Zimmermann, Inc., consulting engineers. Carroll, Grisdale 
and Van Alen, Associate Architects. Tynan Incinerator Co., incinerator 
contractor. David M. Smallwood, Commissioner, Abraham Michaels, 
Chief Sanitation Engineer, Department of Streets, City of Philadelphia. 


7 
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e@ Chrome cast iron — most suitable material — is 
used for grate surface. 


Wide keys over driving chains prevent fouling. 
Grate elements are easily replaceable. 

Steel driving chains take all tension. 

Take-up mechanism is easily accessible at front. 
Maximum availability is assured. 

Stokers are applicable to largest incinerators. 


Less labor is required than with any other burn- 
ing method. 





To order these helpful booklets check the reply card opposite page 36. 


Monthly Time 
and Cost Record Book 


249. To assist owners in determining the 
yst of owning and erating equipment Cater 
pillar Tractor Co., News Service, Peoria, IIl., 
has prepared a 24-page monthly time and cost 
record book. Twelve sets of pages are included 
n which to record day by day machine ex 
penses for an entire year. Check the reply card 
for your copy. 


Booklet Shows Design of 
Pre-Engineered Steel Buildings 


271. Pre-engineered Butler steel buildings 
are available in every size, type and design 
to meet your buildings needs. In a helpful 16,- 
page booklet you will find details on several 
basic designs and an unlimited variety of door, 
window and interior treatments; answers to 
your questions on construction and erection; 
and many illustrations of typical uses. Write 
to Butler Mfg. Co., Kansas City, Mo. 


Catalog on Utility 


Bodies and Equipment 


360. General service bodies, line construc- 
tion bodies, aerial equipment, winch and derrick 
equipment and trailers are the units covered in 
this catalog. For design, dimensions, illustra- 
tions and descriptions check the reply card or 
write McCabe-Powers Auto Body Co., 5900 N 
Broadway, St. Louis 15, Mo. 


Construction Guide 


For Engineers and Builders 


669. A 34-page four sectioned construction 
guide containing full-page structural drawings 
that provide basic information on types, grades 
and applications of fir plywood for engineers 
and builders has been m ~ ased by Douglas Fir 
Plywood Association, Tacoma 2, Wash. Check 
the reply card for data on floor construction, 
single and double wali construction and roof 
construction. 


MORE COOLER for the money! 


The Horton Portable W 


in the construction industry. 


features 


It's packed with value. 


Water Cooler is in greater and greater demand 


Check these 


Rugged, galvanized steel double wall © Standard dead 


air space or Heavy Duty Vermiculite insulation ® Purolining, non- 


toxic inner coating © Perfect fic lid ® Original recessed spigot 


© Riveted, easy-grip handles ® Rounded, sanitary inside bottom 


© Solid bottom support ® Complete size range: 


30 gal. © 


114 gal. thru 


All sizes available with stainless steel liner. 


HORTON 


Distributorships available. 


Send for literature. 


WATER COOLERS 


HORTON EQUIPMENT CO. @ 


ia ee EE le 


P.O. Box 2611 @ 


Houston 1, Texas 


A Fuily Rotary 
Compressor by Jaeger 


209. Complete information is available 
from The Jaeger Machine Co., Columbus 16, 
Ohio on this 2-stage, oil-cooled rotary compressor. 
Features include 80% fewer moving parts, 
up to 30% less weight, vibrationless operation 
and 100° cooler air. 


Austin-Western 
Construction Equipment Catalog 


260. Power graders, street sweepers, road 
rollers, crushing and screening plants and hy- 
lraulic cranes are covered in catalog from 
Austin-Western, Construction Equipment Div., 
Baldwin-Lima-Hamilton Corp., Aurora, III 
Check the reply card. 


From a Stump 
to Chips in Minutes 

303. Pow-R-Stump cutter is operated by 
one man, handles po of any width and u 
to 33 ins, in height and will not damage curbs, 
driveways or sidewalks. For literature check 


the reply card or write Vermeer Mfg. Co., 
Pella, Ia. 


Reference Bulletin Showing Treatment 
and Correction for Masonry Construction 
357. Maintenance problems of mason 
construction are covered in this 20-page bulletin 
from Standard Dry Wall Products Inc., New 
Eagle, Pa. Check the reply card for this 


ymplete and concise bulletin. 


Portable Water Coolers Used 


on Panag and Construction Work 
651. Igloo cans and 
lined and range in capacity from 2 to 15 gals 
Models and sizes are covered in bulletin avail- 
ible from fe Corp., P. O. Box 8227, Mem- 
phis 4, Tenn., r by checking the reply card 


coolers are perma 


Basic Fundamentals of High- 


Speed Earthmoving Techniques 

617. This bulletin illustrates and explai 
the major factors in earthmoving equipment 
lection Check the reply card or wr I 
vertising Division of Caterpillar T 
Peoria, Ill., for charts and perf yrmance charac- 


teristics 


REFUSE COLLECTION 
AND DISPOSAL 


Reduce Your Refuse 


Disposal Costs 

150. A complete line of refuse disposal 
systems that include containers, giant contain- 
ers, compaction bodies and compaction trailers 
are described in literature from Dempster 
Brothers, Dept. PW, Knoxville 17, Tenn. Check 


the reply card for data these ethcient systems. 


Refuse and 


Garbage Packer Bodies 


241. Ranging in capacity from 12 to 24 
cu. yds., the M-B packers have a 30 second 
compaction cycle and have large side loading 
doors. Write M-B Corp., New Holstein, Wisc., 
or check the reply card for bulletin on speci- 
fications 


General Specifications 


for Refuse and Garbage Trailers 

251. Two bulletins, one on the Pak-Mor 38 
cu. yd, tandem axle trailer unit and the other 
on the Pak-Mor 32 cu. yd. trailer for use with 
Model GRD Dempster are available from Pak- 
Mor Manufacturing Co., Box 6147, San An- 
tonio, Texas. General specifications, power train, 
operating procedures, maintenance and_ lubrica- 
tion and other helpful information are included, 


How to Construct 
A Sanitary Fill 

331. A new 12-page booklet which tells 
the most efficient method of sanitary fill con- 
struction and furnishes complete information 
on planning and operation is now available from 
Drott Mfg. Corp., Milwaukee 15, Wis. Get 
your copy by checking the reply card; you'll find 
this booklet both interesting and valuable. 
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‘New King-Sized DUMPMASTER 
Automatically Collects and Hauls Up To 
120 cu. yds. of Refuse per Trip 


Shown above is the Dempster-Dumpmaster CA30-24DB model 
which has a capacity of 100 cubic yards of loose’ refuse 
material. 


DEMPSTER BROTHERS’ Newest 
Addition Cuts Waste Disposal Costs 


The famous DEMPSTER-DUMPMASTER 
24 DB now has a big brother in the CA60-30DB 
model. Like the original Dumpmaster, it auto- 
matically handles detachable containers in one 
through six cubic yard sizes. However, it can 
pick up a gross load of 6000 pounds as com- 
pared to the 24DB’s 3000 pound capacity. 

Another important difference in capacity— 
the new model can compact up to 120 cubic 
yards of loose refuse while the 24DB gets up to 
100 cubic yards per trip. Like all Dumpmasters, 
the new 30DB has clearance arms for safety. . . 
they never pass the cab windows . . . can’t injure 
the operator. 


Write today for FREE BROCHURE 


The Originator and Only Manufacturer of the 


— sate (SLRS yi 


DEMPSTER BROTHERS 
Inc ® 


Shown above is the CA15-18DB which has a capacity of 72 
cubic yards of loose refuse material. 


ha SYSTEMS 
ry Tal 
So ibs es 


Dept. PW-4 DEMPSTER BROTHERS © knoxvitte 17, TENN. 
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To order these helpful booklets check the reply card opposite page 36. 


STREET LIGHTING AND 
TRAFFIC CONTROL 


Investigate These 
Street Lighting Standards 

54. You can get complete data on Ker- 
rigan factory-built ““Weldforged” street light 
ing standards, brackets and mast arms by using 
the handy reply card. Check these strong, well 
designed, inexpensive steel standards for prac 
tical street and highway lighting. Handsome 26- 
page folder includes data sheets on floodlighting 
and area lighting applications. Kerrigan Iron 
Works, 1033 Herman St., Nashville, Tenn. 


Non-Electric 
Traffic Control Products 

156. Reflective pavement marking glass 
beads, Cataflex “202” reflective coating, Cata- 
line reflective striping, Catatherm reflective plas- 
tic striping, plain and reflective street and high- 
way signs, plain and reflective street name 
signs are covered in literature from Cataphote, 
Corp., P. O. Box 2066, Jackson, Miss. 


Finest Line of Markers 


for Fine Line Marking 
165. Complete 
mounted highway 


information on truck 
markers, self-propelled line 
markers, all purpose line markers, and hand- 
propelled line markers is available from the 
M-B Corporation, New Holstein, Wis. Photo 
graphs and specifications of each type of line 
marker are included. For more, check the handy 


reply card. 


Manual on All 
Types of Traffic Signs 


379. This 26-page manual covers regula 
tory, warning, school, railroad, street name, 
vad construction, route markers, miscellaneous 
signs and plastic reflectors Check the reply 
card or write The Miro-lFlex Co., Inc., 1824 
East Second St., Wichita 7, Kans., for your 
copy. 


Continuous Duty 
D.C. 


be furnished i 
and special ve 


A Guide to Effective 
Traffic Safety 


468. A 20-page catalog with hundreds of 
illustrations of all types of signs used on high- 
ways and in motor and pedestrian traffic areas 
is offered to public works officials by Traffic and 
Street Sign Co., 84 Foundry St., Newark 5, 
N.J. This convenient reference covers all your 
sign needs, 


Literature on 


Reflective Glass Beads 


690. Glass beads for traffic signs and 
street name signs are described in literature 
available from llex-O-Lite Mfg. Corp., 8305 
Flex-O-Lite Drive. P. O. Box 3066 (Affton 
Br.), St. Louis 23, Mo. Beads can be used on 
white and yellow signs, Check the reply card. 





Use The Reply Card 





Electro-Matic PR System 
Solution to Traffic Signal Problems 


474. Data is available on a PR system 
that is fully interconnected from sampling de- 
tectors to local intersection controllers by a 
choice of radio, 2-wire cable or standard tele- 
phone circuitry. Check the reply card or write 
Automatic Signal Div., Eastern Industries, 
Norwalk, Conn., fer fuil details. 


RECREATION 


Heavy Duty Swimming Pool 
Equipment for Municipal Pools 


193. Illustrated bulletin showing heavily 
built diving and deck equipment is available 
from American Playground Device Co., Ander- 
son, Ind. Check the reply card for specifica- 

ns on diving boards, data on diving stands, 
towers, slides, pool ladders and pool cleaning 
equipment. 


BUSINESS ADMINISTRATION 


Stabilene Film for Drafting, 
Scribing and Reproduction 


60. Stabilene film insures accuracy of draw- 
ing and reproduction and will last indefinitely. 
It comes in rolls, sheets or special sizes to or- 
der and lies flat or can be curved or rolled. 
Check the reply card or write Keuffel & Esser 
Co., Adams and Third Streets, Hoboken, N, J., 
for complete catalog. ° 


59 Ideas for 


Modernization in ‘59 

639. Modernizing can start anywhere and 
it is the purpose of this catalog to point out the 
many ways that public works departments are 
finding to modernize or update their operations. 
Copies are available from Allis-Chalmers Mfg. 
Co., Industrial News Bureau, Publs. & Ind. 
Press Dept., Milwaukee 1, Wis. 


System For Duplicating 
and Filing Engineering Drawings 

754. The Recordak system for compre- 
hensive filing of engineering drawings is de- 
scribed in literature available from Recordak 
Corp., 415 Madison Ave., New York 17, N.Y. 
Drawings are first microfilmed and then they 
are added to an aperture card for indexing. 


INSECT CONTROL 


Investigate ‘Tifa’ 


For Insect Control 


= With “Tifa”, the Todd Insecticidal 
Fog Applicator, chemicals are distributed as a 
true, clean fog.’ Use reply card for full data on 
public health programs. Son ducts Div., Todd 
Shipyards Corp., Columbia & Halleck Sts., 
Brooklyn 31, N. Y., Greens Bayou, Houston 15, 
Texas. 





No other filtering medium 


SOLENOIDS 


compares 


ANTHRAFILT” 


Anthrafilt stands alone 
as the one Filtering Medium 
that is best for all types of filters 


Years of efficient and economical use in every type of filter plant 
has made ANTHRAFILT the standard of excellence in the filtering 


medium field. 





fibrous materials, 





ANTHRAFILT 


offers important advantages over sand and quartz 
DOUBLES length of Filter runs * REQUIRES only half as much 
wash water * KEEPS Filters in service over longer periods * IN- 
CREASES Filter output with better quality effluent « 
better support to synthetic resins *® PROVIDES better removal of 
bacteria, 
etc. * IDEAL for industrial acid and alkaline solutions * EFFEC- 
TIVE filtration from entire bed ¢ LESS coating, caking or balling 
with mud, lime, iron, or manganese. 
IDEAL FOR USE IN EVERY TYPE OF FILTER 


For further information, test samples, quotations 


GIVES 


micro-organic matter, taste, odor, 





and name of nearest distributor write: 


PALMER FILTER EQUIPMENT CO. 


P. O. Box 1696—822 


8th St., Erie, Pa. 


Representing: 


ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bldg., Wilkes-Barre, Pa. 
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HYDRAULIC AERIAL SEAM 
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5 7 = 
anywhere in a 270° arc 
“ inner beam anywhere in a 
y 115° arc. Mast can be 
* rotated continuously in 
™~ either direction 


Sky-Master gets to out-of-the- 

way places that can't be reached 
with conventional aerial equipment 
... Saves time... saves manpower... 
often eliminates the need for rigging 
required on many overhead jobs. 


With Sky-Master, it’s unnecessary to 
“ground” an experienced man just because 
his climbing days are over. He can step into 
Sky-Master’s insulated work basket, move the 
controls, and reach overhead work faster 

and safer than ever. When controls are 
released, Sky-Master stops right there— 

stays right there—until it's purposely 

moved. Can't creep even if hydraulic 

lines are damaged. 


Sky-Master versatility is yours in one- 
and two-man models. ..in sizes for 
reaching from 42’ to 48’ above ground. 


Why not send for descriptive literature 
and prices on both models—today! 


B.S ok OFS - BED FOR! '@ OB Ta 


Another reason why B Oo DY Cc o M PA N ¥ 
UTILITIES EXPECT MORE FROM 5900 NO BROADWAY, ST. LOUIS 15, MO 
625 CEDAR STREET 5525 S$ £ 28TH AVE 
BERKELEY 10, CALIF PORTLAND 2, ORE 


UTILITY BODIES AND EQUIPMENT 








Applying uniform cover on refuse, this TD-9 4-in-1 illustrates 
exclusive clam action, vital to successful and economical sanitary 
landfill operation. Unit, owned by Borough of Hanover, Pa., oper 
ates a sanitary landfill serving 26,000 people. 


Working for the Town of Charlottle, N. Y., this TD-9 4-in-1 is 
clearing brush and trees from right-of-way—helping widen a road 
for two-lane traffic. See how the 4-in-1 


“clams” on to an uprooted 
sapling, for easy loading and removal! 


Shattering shale-like mate- 
rial for fast easy loading—with 
the Drott scarifier attachment for 
the TD-15 4-in-1. This outfit tends 
the sanitary fill operated by East 
Pennsboro Township, Enola, Pa. 
“This operation calls for a dozer, 
ripper, clamshell, and loader, and 
the 4-in-1 with scarifier does the 
whole job; stctes Operator Ted 
Klischer. 


With clam lip lifted (hydravu- 
lically) this TD-9 4-in-1 becomes 
an earth-rolling, radius-controlled 
bulldozer! Owned by Noble 
County, Oklahoma, the unit is 
used to build haul roads for rock 
quarry trucks; remove overburden 
from deposits of road-surfacing 
stone; shatter the stone with scari 
fier; load stone on trucks to sur- 
face county roads! 


4-in- 


Use easily-controlled clam action to fill the 4-in-1 with elusive 
loose materials (like this crushed stone)—in one fast gulp. And use 
this quick, stand-and-fill clamshell action for speedy, close-quarters 
loading! 


Exclusive 4-in-1 ‘‘concrete-bucking” pry-over-shoe break-out 
action—breaks up, digs up, and loads out old pavement—gives 
shovel-like excavating power for many other tough jobs. The new 
TD-15 4-in-1 exerts 39,200 pounds ot break-out force! 


[ 





“Back-dragging’’ borrow material down by the truck-load, 
this new 2% cu. yd. TD-15 4-in-1 shows a popular (and exclusive) 
method of producing refuse “cover” for the sanitary landfill—or 
street-surfacing materials, wholesale. This same action can be used 
to clean or reshape ditch banks. 


your city a BIG-CAPACITY 


one-man equipment teer* 


with instant changeovers; versatility unlimited... 
all for one moderate investment! 


Simply move the selector lever from the operator’s 
seat—stopped, or on-the-go—and get your choice of 
machine actions to do an unlimited variety of cost- 
cutting operations! City and county officials every- 
where are proving the exclusive 4-in-1 deserves to be 
called the “40-in-1” because of the endless types of 
specialized outfits it can replace! 

Your clam-action 4-in-1 can demolish and load-out 
unwanted pavement, curbings, or sidewalks—clear land 
and rough out new streets—install culverts with “mass- 
production” speed—build reservoirs, level land and 
landscape. It can give amazingly low costs, producing 
and loading street surfacing materials from pit or 
bank, and can spread them accurately. 

This one-man-operated “equipment fleet” can give 
you power-shovel-like digging force for tough excavat- 
ing, or can grade or strip with inch-close accuracy. And 
able to “double” for four big-capacity machines, at a 
fingertip nudge, the exclusive clam-action 4-in-1 han- 
dles the whole shebang of sanitary landfill jobs—with 
the efficiency and economy to leave old-style single- 
action loaders with their buckets dragging! 


See what one moderate investment can buy your 
city in multiplied usefulness—in big-capacity versatil- 
ity unlimited—in an International Drott 4-in-1. Prove 
what it means to have instantly available in one heavy- 
duty machine, under one operator’s control, the full- 
sized performance of bulldozer, “carry-type scraper; 
Skid-Shovel, and clamshell. Compare the performance 
and long life protection of exclusive shock-swallowing 
Hydro-Spring. See your International Drott Distributor 
for a 4-in-1 demonstration! 


International Harvester Company, Chicago 1, Illinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


a 
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Now use 
Morton Rock Salt 


all year long 





t economical way to help keep 
ir streets safe during winter months is to use 


straight Morton Rock Salt. 


Straight Morton Rock Salt gives abrasive traction 
against skidding before it starts to melt the ice. 
Morton Rock Salt crystals are larger than other 
commonly used ice melting chemicals and pene- 
trate ice deeper with a corkscrew action—not 
surface ice. This better penetration 
ans N 1 Rock Salt reaches the pavement 
st and quickly melts the bond between ice and 
street surface. 
Morton Rock Salt is safe, clean, economical 
Straight Morton Rock Sa > non-toxic. It does 
not damage animals’ paws, rubber, fabrics, 
soned con- 
crete. will t clog sewers ve a rutted, 
dirty pavement as will sand and cinders. What's 
more, Rock Salt melts more ice at lower cost at 
any temperature above 8° F. than any other 
commonly used ice melting chemical. 
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You reduce aggregate loss, save man-hours and 
maintenance costs when you stabilize your roads 
with Morton Rock Salt. 


Secondary roads stabilized with Morton Salt 
give more service per dollar than roads built by 
any other method—and the savings in aggregate 
alone more than pay for the salt. You get smooth, 
durable, water-repellent surfaces that require 
minimum maintenance. 


Stabilizing the base course of primary roads with 
Morton Rock Salt helps prevent the 9 out of 10 
road failures which result from faulty foundations. 


Stabilizing shoulders with Morton Rock Salt not 
only checks erosion and rutting, it reduces dust 
and eliminates accidents caused by soft shoul- 
ders. You also save on grass and weed removal. 
Road stabilization ends problem of winter salt 
carry-over 

The proven value of salt stabilized roads means 
city, county and state highway officials no longer 
have the problem of how much rock salt to order 
for ice and snow removal. Now you can order an 
adequate amount of rock salt for winter protec- 
tion. If you have a milder winter than anticipated, 
the extra rock salt can be put to excellent use 
for summer road stabilization projects. 


Mail coupon today! 











| would like free additional information about the 
advantages of using Morton Rock Salt for both 
ice and snow removal and stabilizing roads. 
Name 

e Title 
Address 
City County State 











INDUSTRIAL DIVISION 


Dept. PW-4, 110 N. Wacker Drive, Chicago 6, Illinois ig & 
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sliding or screw type 
cast iron valve boxes 
for covering 4” thru 10” 
valves for water or gas 
Rugged construction 
for lifetime service. 
5%" shaft. Extensions 
as required 


valve boxes supplied 
with separate bases 
are available in sliding 
or screw type. Made 
with 5%" and 7” shafts 
with extensions as re- 
quired. Complete line 
of service and road 
way boxes. 


ABAMA PIPE CO. 


General Sates Offices ANNISTON, ALABAMA 


We e Nearest Sales Office 


122 South Michigan Ave., Chicago 3, Illinois, 
350 Fifth Ave., New York 1, NLY. 

950 Dirks Building, Kansas City, Missouri 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
5335 Southern Ave., South Gate, Calif 


MODEL FT 20 


JOBSITE 
CONCRETE TESTER 


* ee 
‘APCO 


FOR: CYLINDERS, CORES, 
BLOCKS, BEAMS, CUBES, 
BRICK AND. DRAIN TILE 
FORNEY’S INC. 
TESTER DIVISION 
BOX 310, NEW CASTLE, 
PA., U.S.A. 


LEGAL 


A 


OF 


SPECTS 


PUBLIC WORKS 


MELVIN NORD, Dr. Eng. Sci., LL.B. 











At the Old Ball Game 

Penix v. City of St. Johns, 92 
N. W. (2d) 322, a Michigan case de- 
cided Oct 13, 1958, was 
against the city injuries sus- 
tained by the plaintiff when bleach- 
ers in a municipal park gave away 
during a ball game. 

The plaintiff claimed that the col- 
lapse of the bleachers was due to a 
defect in erecting the bleachers or in 
keeping them in repair, and that as 
a result of the defect the bleachers 
gave away, causing the plaintiff to 
fall to the ground, first striking her 
head against another board during 
her descent. The injury caused her to 


an action 


for 


be invalided for a period of several 
months 

The Supreme Court of Michigan 
held that the city was not liable for 
negligence in such a case, because it 
was a governmental activity, render- 
ing the city immune from liability 
for negligence. 

There is a_ split of authority, 
among the various jurisdictions, on 
the general question of whether the 
maintenance of public parks is gov- 
ernmental or proprietary. 


“Parked” Car 

Another problem involving public 
parks was presented in Pietz v. City 
of Oskaloosa, 92 N. W. (2d) 577, an 
Iowa case decided Oct. 14, 1958. 

The plaintiff was injured while 
seated in a parked car, when a tree 
standing in the public park fell up- 
on the car. 

He brought an action against the 
city for injuries thus sustained, bas- 
ing his action on the statutory duty 
of a city of keeping its streets in 
a safe condition. 

Under the statute, there would be 
liability if the city were negligent. 
The cases in point, under similar 
statutes, have held that a city is 
liable for injuries to travelers re- 
sulting from the fall of a tree grow- 
overhanging the street 
or way, provided it has actual or 


ing on or 


constructive notice of its dangerous 
condition and failed to take proper 
measures to remove it. Thus, a ques- 
tion of fact was presented in this 
Did the city have actual or 
constructive notice of the danger- 
ous condition of the tree? 

The tree in question was an ash, 
located in the park 25 feet west of 
where the car was parked. It was 2 
feet in diameter at the butt and 50 
feet in height. It was a live tree. On 
the day in question, an unusually 
strong wind was blowing, with gusts 
up to 65 miles per hour. The entire 
top of the tree broke off at a place 
28 feet above the ground, splitting 
the trunk down 15 feet before it 
broke clear. After the break, no 
limbs or branches remained on the 
stump left standing. There was testi- 
mony, based on an examination of 
the broken part of the tree, that it 
was decayed at the place of the 
break and was deteriorated. How- 
ever, there was no outward appear- 
ance, prior to the break, that the 
tree was decayed or in any way un- 
safe. A few months before, a com- 
petent firm of tree repairmen, em- 
ployed by the city, had inspected 
the trees in the park, including the 
one in question and reported it to be 
in good condition. 

The court held that, under these 
circumstances, there was no evi- 
dence of negligence by the city, or 
of the maintenance of a nuisance, 
and hence no cause of action. 


case: 


Plugged Sewer Manhole 


Mulloy v. Sharp Park Sanitary 
District, 330 P. (2d) 441, a California 
case decided Oct. 21, 1958, was an 
action against the sanitary district 
tor damages resulting when plain- 
tiff's home was flooded with sewer 
water and debris because the dis- 
trict’s manhole was plugged. The 
water entered through the toilet and 
bathtub, flooding the bathroom and 
other rooms in the house with about 
four inches of water and debris. 


PUBLIC WORKS for April, 1959 











Spend one day with a Hydro E-Z Pack 
and you'll see ways to save many dollars 
on any waste disposal operation. 


You'll have to believe a demonstration of Hydro 
E-Z Pack right on your own route, won’t you? 
You'll see how one unit hauls all types of waste— 
garbage, trash, tree limbs, etc.—on commercial, 
residential, suburban and mixed routes. You'll see 
how E-Z Pack requires fewer men, makes more 
stops in less time, makes fewer trips to the dump 
and unloads faster. You'll see just why E-Z Pack 
requires a smaller-sized chassis than most packers, 


thus cutting initial investment, operating and main- 
tenance costs. Then, you'll start figuring how much 
Hydro E-Z Pack can be saving you (or adding 
to your profits, if waste disposal is your business). 
If a demonstration can prove all this (and not 
obligate you in any way), don’t you think it would 
be wise to ask for one? Do so by writing us. We'll 
help arrange a seeing-is-believing demonstration 
and send a free copy of “The Big Squeeze.” 


HYDRO E-Z PACK 


HYDRO E-Z PACK DIVISION OF HERCULES PRODUCTS, INC., 
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The District's records indicated 
that the manhole in front of plain- 
tiff’s home was inspected the day 
before, and no obstruction of the 
sewer was seen at that time. How- 
ever, it was found to be plugged at 
the time of the incident in question. 

The defendant’s defenses were: 
(1) It was immune from liability, 
because this was a governmental ac- 
tivity, and (2) that there was in- 
sufficient evidence of its negligence, 
in any event, to go to the jury. 

The court held, however, that 
neither of these contentions were 
valid. The Sanitary District was 
held liable for creating and main- 
taining a nuisance. 


City Dump 
Gonzalez v. City of El Paso, 316 
S.W. (2d) 176, a Texas case decided 
May 28, 1958, was an action by a 
mother against the city for the death 
of her son who was shot by a police- 
man at the city dump while the 
latter was engaged in guarding the 

dump from trespassers. 
Although the city had contracts 
with several individuals, allowing 
them to pick up salvage from the 


CLUS HAAAA/ city dump, for which they paid some 


compensation, the operation of the 


dump by the city was nevertheless 
780 } RUCKS] ER held to be in a governmental ca- 
e pacity. Thus, the City was immune 


... built specifically for greatest — "om ebiity for the gets on is 


agents. 


light hauling economy eee 


Thousands of users have proved it. This rugged, versatile vehicle High Rate Filtration 
powered by the Cushman Husky 4-cycle engine handles an 800 The end of 1957 completed nearly 
pound payload at amazingly low cost (less than a penny per mile) 10 years of experimentation by Chi- 
and stops the dollar drain of conventional equipment used on sae cle the ern of filters - 
light hauling jobs. rates ol filtration in excess of two 
, gallons per minute per square foot 
of filter surface. Some of the impor- 
tant facts brought out by the inves- 
tigation are: 
e Constant mesh transmission e Tapered roller bearings on 1. The Lake Michigan water at 
and improved clutch all wheels Chicago may be filtered at a 
e Hydraulic, internal expanding e Heavy-duty automotive-type rate of 5 gallons per minute 
brakes on all wheels wheel rims per square foot of filter surface 
e Independently operated e |2-volt lighting system with with no impairment of bacte- 
parking brake sealed beam headlight riological quality. 

2. The length of filter run is al- 
most inversely proportional to 
the rate. A filter operated at 4 
gpm will run approximately 

See your dealer for one-half as long as one opera- 
FREE DEMONSTRATION ted at 2 gpm. 
or wilte for new PREE beclde? today 3 The filter performance (volume 
aaenueseceseonsessescucsesesesa of water filtered per 1-ft. in- 
CUSHMAN MOTORS crease in loss of head) is great- 
1007 No. 21st, Lincoln, Nebr. er for the high rate filters than 
Please send complete information on the 780 Truckster. for those operated at a 2 gpm 


‘ 
‘ 
: 
: 
GO CUSHMAN } wane rate. 
‘ 


New 1959 models incorporate no less than a dozen important 
advances for improved performance, safety and ease of operation. 
They include: 


All-fiber glass cab with side curtains available as optional equip- 
ment. Wide variety of body styles offered to fit your specific needs. 
Electric starter also available. 


Sold and serviced nationally 
Replacement parts immediately available 


Dealer inquiries invited 


. Turbidity of the filtered water 
MOTORS + appress 


at high rates of filtration is ap- 
A subsidiary of Outboard Marine Corporation CITY STATE proximately the Same as the 2 
Leese eee eee eee ee eee ee eee eee eee 


gallon rate. 


Reese e eee eee 


Lincoln, Nebraska 
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= HYDRA-DRIVES BOB 


OFFERS ALL THESE MAJOR ADVANTAGES 


IN FULL-POWER SHIFT TRANSMISSIONS 
for equipment from 60 to 175 h.p. 


4) G3) (2)0)) CO) 


4 speeds forward and re- iS 
verse. All power shifted! 
Provides maximum 
horsepower to load un- 
der all load conditions. 











Integral design. Torque 
converter, transmission, 
oil passages, valving and 
oil sump are in one com- 
pact housing—7'2” shorter 
than comparable models. 





4/5 ENGINE SPEED 


Dual reducedspeed pump 
drives. Pumps can be 
driven at engine speed or 
45 engine speed for longer 
life and increased horse- 
power to pump load. 
Single pump drive is also 
available. 














Full disconnect provides 
four combinations of split 
drive .. . from torque on 
both shafts, to both shafts 
in disconnect. 


SPECIALLY 
DESIGNED 
FOR SMALLER 
INSTALLATIONS 
Rockwell-Standard’s new model Hydra- 
Drives Full Power Shift Transmission is now 
available in sizes especially designed for 
smaller installations, such as front end loaders, 
fork trucks, scrapers, crane carriers, rubber tire 
tractors and military vehicles. 

In addition, the Hydra-Drives BDB offers easier serv- 
icing and maintenance. There are fewer moving parts 
Rf and bearings. The simple, rugged countershaft design 

PE © 1959, R-S Corporation and spur gears simplify maintenance. 





ROCKWELL-STANDARD CORPORATION 
TRANSMISSION AND AXLE DIVISION 


DETROIT, 32. MICHIGAN 
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Chevy 


- power Is 


tough- 


and proves it on. bruising 


off-the-road hauls! 


That Series 100 Chevy tandem above takes a terrific pounding as it hauls 
huge loads of gravel or fill dirt into the heart of California’s redwood 
country. It goes miles off the road, makes up to 24 trips a day through 
rocky forest land. Yet owner Bernard Conti, of the Conti Sand & Gravel 
Company, reports only one hour of downtime in 20,000 miles on this 





iruck-killing road construction job. And Chevy’s tough power gets the truck 
through faster, Mr. Conti says; assures more trips—more profits—per day! 


Hauling outsized loads of fill dirt through California’s 
forests calls for a heavy-duty truck that’s rock-rugged 
and powerful as they come; one that’s soundly built 
down to the last bolt. And the Conti Sand & Gravel 
Company bears witness to the fact that Chevrolet is 
just such a truck. They’re completely satisfied with 
their Series 100 model, from the dependable pulling 
power of the big 230-h.p. Workmaster V8 to the work- 
whipping qualities of the tough-built chassis compo- 
nents. And you’ll be equally satisfied with whichever 


Chevy heavyweight or middleweight your work requires! 
Mr. Conti indicates that Chevrolet’s Powermatic* 
transmission is of special importance in this rugged 
service. It helps him to bull through the tough spots 
with exceptional ease. This fully automatic 6-speed 
transmission virtually eliminates manual gearshifting! 
It also provides a Hydraulic Retarder that helps you 
control truck speed and saves wear on the service brakes. 
*Optional at extra cost, Series 50, 

60, 70, 80, 90 and 100 models. 


No job’s too tough for a 
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Chevy’s powered to cut 
costs and keep going on your 
tough off-the-road hauls! 


That’s for sure, whether you use mighty middleweights 
or high-capacity heavyweights—whether you prefer 
V8’s or 6’s. 

Take Chevrolet’s 1959 big-truck V8’s, for example. 
As indicated by that tough truck job pictured above, 
these modern engines are out to whip any work that 
comes their way. They’ve got what it takes to do it. 
The shortest piston stroke of any comparable truck V8’s: 
a sure sign of more work on less fuel. Compact design 

that cuts down on truck weight and 
helps assure the biggest possible pay- 
loads. Scores of up-to-the-minute 
features that know how to trim over- 
head: full-flow oil filter, hydraulic 
valve lifters, hard-faced exhaust 
valves and hardened valve seats, 


Chevrolet truck! 
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extreme-duty Moraine 400 bearings, rotor-controlled 
governor, overspeed warning light and many more. 

And with a complete lineup of modern V8 powerplants 
—including 160-h.p. Trademaster, 160-h.p. HD Task- 
master, 175-h.p. HD Super Taskmaster, 185-h.p. Work- 
master Special and 230-h.p. Workmaster—Chevy can 
match the engine to your work, ideally. 

Or if you prefer 6’s, Chevy’s still 
your best bet. Standard in Series 40 
models is the 135-h.p. Thriftmaster 
6, better than ever for ’59 with a 
new Economy-Contoured camshaft 
that improves gas economy by 10%! 
And in Series 60 there’s a new 
edition of the 150-h.p. Jobmaster 6. It offers new dura- 
bility stemming from new tougher built pistons and 
Stellite-faced exhaust valves. Both of these famous 6’s 
provide plenty of hard-pulling torque. 

Six or V8, you’ll go a long way before you see the 
likes of this 59 Chevy engine lineup. Actually, there’s 
only one best place to go for all your trucking needs 
—and that’s to your Chevrolet dealer’s. . . . Chevrolet 
Division of Generali Motors, Detroit 2, Michigan. 





Public Works Officials in 
Many Cities, Counties, States 
and Provinces 


MAKE BUDGET DOLLARS DO MORE WITH 
AIRPLACO CONCRETE GUNNING EQUIPMENT 


When the Job Calls a 
for Concrete ... Call for ( AIR ; 

















AIRPLACO CONCRETE 
GUNS for Restoration and 
Repair of Roads, Streets, 
Bridges, Culverts, etc. Choose 
from six different models in a 
complete line of concrete guns. 
Whatever your production re- 
quirements—from ‘2 to 8 cu. 
yds. per hour—there is an 
AIRPLACO BONDACTOR or 
NUCRETOR to meet your needs. 


AIRPLACO MIX-ELVATORS 


for Faster, Easier Proportioning, 
Mixing, Elevating and Screening. 
Choose from three models. Capac- 
ity up to 12 yds. per hour. 


AIRPLACO GROUTER AND 
PLACER for Easy-to-Use, Versatile 
Grouting and Placing of Concrete 
ond Other Materials. 

The portable Model G-6 Grouter 
and CP-10 Placer is ideal for soil 
stabilization, tunnel backfilling, fil- 
ling hard to get to forms, etc. Both 
the G-6 and CP-10 have capacities 
of up to 5 cu. yds. or more depend- 
ing on materials used and job con- 
ditions. 





AIRPLACO JET-BLASTERS For tow-Cost, Easy- 
to-Use Sandblasting (wet or dry). The Model B-6 
single charge (650-lb. capacity) and B-3C continuous 
feed (500-lb. capacity) Jet-Blasters are designed to 
handle all abrasive materials for cleaning, polishing, 
or etching of any type of surface. Jet-Blasters are 
available with accessories for wet or dry blasting 


and new exclusive ““Sand-Saver” remote cut-off valve 


let Us Help You Solve Your Concrete Problems 
Our experience in solving unique problems involving 
the handling of concrete has saved thousands of 
dollars for others. This experience is available to you. 
Write, wire or phone us, anytime. 









WRITE FOR FREE CATALOG 


AIR PLACEMENT 


AIRPLACO EQUIPMENT Co. 


1013. WEST 24TH ST. * KANSAS CITY 8, MO. 





WORLD'S LEADING MANUFACTURER OF “ADVANCED DESIGN” PNEUMATIC PLACING EQUIPMENT 
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HICKAM FIELD 
WATER TANK 

I have read with considerable in- 
terest the article concerning the 
Hickam Air Force Base, Hawaii, 
water tank written by Charles 
Moore, Pacific Air Base Command 
and titled “Water Tank Conforms 
to Airfield Structure,” which ap- 
peared in the February 1959 issue 
of Public Works Magazine. 

I was employed at Hickam Field 
in the office of the Constructing 
Quartermaster as Associate Archi- 
tect in 1937 when the tower was de- 
signed and constructed, and I wrote 
the specifications for it. The “Young 
Quartermaster Captain” mentioned 
in the article was Captain H. B. 
Nurse, Q.M.C., now Colonel H. B. 
Nurse, USA (Ret), living in San 
Francisco. The architectural design 
is the work of Mr. Van Oort of 
Honolulu, Hawaii, who was an em- 
nloyee of the Constructing Quarter- 
master at the time. 

Hal P. Spencer 

Chief Engineer 
Reese Air Force Base 
Texas 

Ed. Note—We thank Mr. Spencer for 
hic interesting note bringing back rec- 
cllections of a different era. 


CONCRETE PAVEMENTS 
FOR CITY STREETS 


In his article “Concrete Pave- 
ments for City Streets” (January 
1959), Harold F. Clemmer voices his 
views on concrete sawing. They are 
certainly not supported by those of 
practically all State Highway De- 
partments, the Corps of Engineers, 
the Portland Cement Association, 
and many contractors. 

To quote just two authorities: 

The Corps of Engineers, Ohio 
River Division Laboratories, con- 
cluded after an extensive survey of 
nine different installations: “The 
sawing of contraction joints in air- 
field pavements is a practical and 
desirable method of constructing 
these joints.” 

The Kansas Highway Commission 
states: “We have found no dissent- 
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DO YOUR TRAFFIC SIGNS LOOK LIKE... 


LEAD-FREE REFLECTIVE GLASS BEADS 


Af 


7 COULD MEAN THE DIFFERENCE 


2831 REFLECTIVE GLASS BEADS— 


Best for white and yellow signs. Meet and 


Signs employing the finest reflective materials are adversely affected in a 
number of ways, such as by moisture, thermal changes and dirt... as well 


i i od il test requirements micro- 
as acts of vandalism, accidental breakage and normal wear and tear. Further, exceed a q 


i in i i + os . scopic, acid, sodium sulphide, spherical 
the sulphides in industrial fumes attack glass beads containing lead, causing a 


t a aol : isibility. : 
hem to turn dark, with a consequent loss of their reflectiveness and visibility FREE-FLOWING REFLECTIVEGLASS 


Maintaining adequate visibility through fair weather and foul for maximum 
safety is a must. To ignore this fact is bargaining with lives. So, it is just com- 
mon sense to buy lead-free beads that won't turn dark. That's why street 
and highway engineers specify Flex-O-Lite Lead-Free Reflective Glass Beads 
—with full confidence in their maximum brilliance and lasting reflectivity 
throughout a longer life. Specify the beads proved best by test. 
Insist on Flex-O-Lite Lead-Free Reflective Glass Beads. Write for free, 
informative brochure. 


BEADS—Won't agglomerate. Contain no 
injurious waxes, oils or resins. Offer per 
fect adhesion to any suitable traffic bead 


binder. Economical 


TYPE H SAFETY SPHERES—Approxi 
mately fifteen times brighter than standard 
highway beads. For reflectorizing guard 
rails, curves, bridge abutments, safety 
islands, etc. Offer maximum reflectivity at 


lowest cost 


FLEX-O-LITE FREE-FLOWING 
TRAFFIC LINE BEAD DISPENSER— 
New, simplified. Affords years of trouble 
free operation. Ideal for municipal and 
highway use. Attaches to any troffic line 


paint machine. Satisfaction guaranteed 


Ask about our Sign Bead Applicator 


FLEX-O-LITE MFG. CORPORATION 


8301 FLEX-O-LITE DRIVE @ P.O. BOX 3066 (AFFTON BRANCH) @ ST. LOUIS 23, MO. 
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ing voices by contractors nor en- 
gineers, disputing the statement that 
forming the joint with a saw is a 
tremendous improvement over the 
old hand-finishing methods.” 
Naturally, like any other method 
of road construction, joint sawing 
must be done properly and at the 
right time. There are, however, 
today many miles of concrete pave- 
ment with successfully sawed joints. 
For example: At the Olmstead Air 
Force Base at Harrisburg, Pennsyl- 
vania, close to 200,000 cu. yds. of 
concrete were laid down last sum- 
mer and sawed without any random . 
cracks. 
Vertical grooves in the slab every 
12 feet, as recommended by Mr. 
Clemmer, are bound to result in the 
old “thump... thump... thump,” 
when riding on the highway. It was 
our hope that this objectionable fea- 
ture had forever been eliminated by 
sawing. 
Proper load transfer from slab to 
slab is a necessity regardless of the 
method used to provide contraction 








= 2 = joints, but only concrete sawing can 
Nothing digs trench in the city semtide thane kunelite: 
2 1) Smooth riding quality due to 
n n ; 
like a Cleveland “Baby Digger the narrow width of joint; 





2) Economy of installation and 
PUTS TRENCH WITHIN If your jobs involve city and suburban _, ane , 
 hestegn : , ‘ 3) Maximum aggregate interlock; 
20 INCHES trenching, a trim maneuverable Cleve- and 
OF A PARALLEL WALL land 92 is the trencher for you. This ‘Baby 4) No disturbance of concrete 
Digger” has the practical features and consistency with resultant 
om R advantages that give you greater, more spalling, such as occurs in hand 
SIA economical production in crowded areas forming or strip insertion. 
y. = =| ..more trench...im more places...at less cost. Robert Janowitz, 
0 Gate ¢ C othe ens ene Manager, Engineering Department, 
© illesbie, sxveniiibe canmeres. Clipper Manufacturing Company 
MORE THAN 30 USABLE @ Digs easily past trees, poles, fences, etc. 
COMBINATIONS OF @ Digs 10” to 20” wide...down to full 5’ deep. 
CRAWLER AND ®@ Full crawler mounting...completely maneu- STRENGTH CLASSIFICATIONS 
DIGGING WHEEL SPEEDS verable ... perfect balance and stability... FOR SEWER PIPE 


easy on lawns, sidewalks, etc. . : ‘ 
ms : In his article. in Public Works, 
@ Finest crawler on any trencher...long-lived 


. ; . Ban _— € OC tng an ene 
...non-packing . .. easy-rolling . .. friction- Nov -» 1958. Strength Classifica 
free ... sealed bearings ... 200-hour tions For Asbestos-Cement Gravity 

ep lubrication. Sewer Pipe”, Mr. Altemus makes 
® Easily portable... hustles from job to job at two statements, which, I believe, are 


safe, legal-limit truck speeds. contrary to good engineering prac- 





®@ Used on thousands of miles of trenching for tice. These statements are: ‘ 
GIVES YOU THE gas... water... sewer... telephone... “We have assumed in these cal- 
RIGHT COMBINATION eon = a eT culations that the use of a safety 
of POWER and SPEED factor of one is adequate, based on 
Fon EVERY SelL fast ¢ accurate e clean e dependable our experiences and knowledge of 
AND JOB CONDITION nothing digs trench like a Cleveland sopnten-coment sewer pipe. 


“The new classifications will be 
utilized to the maximum if the va- 
rious bedding methods required can 
The i L i Vv E L A a Qn T R — Be  s be & 7 €oe. __ibe obtained simply and economical- 

ly by the contractor. This, in turn, 
20100 ST. CLAIR AVE. * CLEVELAND 17, OHIO will permit the design engineer to 
reduce the provision for safety 
factors to compensate for problems 
of construction.” 
Everywhere Neither the bedding methods and 
® their corresponding load factors as 
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Designed-in at Decatur 








Plant Superintendent, Ralph E. Roop; 
Consulting Engineers, Consoer-Townsend & Associates, 
Chicago. 


Maximum efficiency in minimum space 


The new Decatur, Indiana, trickling filter sewage installed in both the primary and secondary settling 

treatment plant clearly illustrates how careful basins. Lever-operated Rex Roto-Skim skimming 

planning can produce a plant that is a model of pipes are used to remove accumulated surface scum 
~ compactness, neat arrangement and efficient in the primary tanks. Common walls divide the 

operation. Rectangular channels and tanks were three primary tanks, which are 16'6” wide x 50’ 

arranged so as to permit maximum use of common long x 8’ average water depth, and the three final 

walls for compactness and greatest construction tanks, which are 14’6” wide x 50’ long x 7’6” 
: economies. average water depth. 

As the illustrations show, grit channels... pri- For most efficient operation...for most effective 
mary tanks... final tanks...reaeration tanks...and results, why not put the CHAIN Belt team to work 
chlorination tank are all neatly grouped, with for you. For information on the complete Rex line, 
common walls providing maximum efficiency in write CHAIN Belt Company, 4722 W. Greenfield 
minimum space. The tanks are so arranged that Ave., Milwaukee 1, Wis. 


expansion of facilities can be easily accomplished. 
To translate compactness into efficient perform- 
ance, CHAIN Belt modern waste treatment equip- 
ment was selected for both primary and final 
treatment stages. A Rex Chain and Bucket Type 
Grit Collector, installed in a 2’6” wide x 42’6” 
long x 4’ deep channel, provides effective re- 
moval of inorganic solids. A channel for future 
expansion was also constructed (see inset). 


Rex Type ME Conveyor Sludge Collectors are CHAIN BELT COMPANY 
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Exclusive Austin- Western all-wheel steering permits operator to move a full load on the blade by 


steering rear end to offset sidethrust. 


Carlisle, Pa., street superintendent says: 


Versatile Austin-Western graders built 
for rugged year-round duty, low maintenance 


“You don’t have to baby an Austin- 


Western. It's one grader that’s really 
built for rugged duty and low mainte- 
nance,” says Morris R. Hill, Borough of 


Carlisle, Pa., street superintendent. 


Highly maneuverable 


He tells us “All-wheel steering makes 
it highly maneuverable in the narrowest 
alleys and streets. Handy sideshift action 
of blade work close to any 
obstacle. The rear end steers to offset 
the machine and compensate for side- 
thrust from a fully loaded blade to move 
bigger loads farther and faster. 
“All-wheel drive puts the front end 
to work and makes sure you've plenty 
of power and traction when you need 
it. It’s a flexible grader. We use it all 
year round for grading, resurfacing, 


lets you 


N WES 


100th YE YEAR 


Austin ‘ 


Power graders . Motor sweepers 


72 


) Western 


BALDWIN: LIMA: HAMILTON 


and snow removal. We're 
very well pleased with the low mainte- 


nance costs on the A-W. 


scarifying, 


Easy to operate 


“We've got a top-notch operator. With 
hydraulic controls he can do difficult 
precision jobs faster than possible with 
other graders. He says he wouldn't want 
to work any other grader—unless it 
was another Austin- Western!” 

Austin-Western power graders are 
available in 4 and 6-wheel models. 
Choice of gas or diesel power. Torque 
converter optional. 

Learn why so many municipalities 
acclaim Austin-Western versatility, 
hard-working efficiency, and operating 
economy. See your nearby A-W distrib- 
utor now or write us. 





Road rollers . Hydraulic crane 


promulgated by Marston and his 
associates at Iowa State University 
or those outlined in my paper “Con- 
duit Strengths and Trenching Re- 
quirements” which Mr. Altemus re- 
fers to, include any allowances for 
safety factor. Likewise the mini- 
mum 3-edge bearing strengths as 
given in the standard ASTM specifi- 
cations do not include any safety 
factor. It is true that most samples 
of pipe tested under the ASTM 
specifications will show strengths 
considerably above the _ specified 
minimums and that the average 
strengths of the samples tested may 
be as much as 50 percent above the 
minimums. The fact that the av- 
erage of a sampling will have 
strengths above the minimum, does 
not justify a conclusion that there 
is some factor of safety. From an 
engineering standpoint, we are in- 
terested solely in those samples that 
barely meet the minimum require- 
ments, and on the results of such 
minimums, the design must be 
based. 

When pipe is furnished under 
standard ASTM specifications, the 
user has no assurance that pipe 
strengths greater than the specified 
minimums will be furnished. His 
design, therefore, must be based on 
those minimum strengths outlined 
in the specifications which govern 
the furnishing of the pipe. 

No engineering material, to my 
knowledge, is applied without using 
some factor of safety. A minimum 
safety factor of 1.5, I believe, has 
become generally accepted by the 
engineering profession for the design 
of rigid pipe conduits. I would sug- 
gest, to the readers of your maga- 
zine, that a safety factor of at least 
this amount be used in determining 
the design supporting strength of 
asbestos-cement sewer pipe. 

H. H. Benjes, 
Black & Veatch, 
Kansas City, Mo. 


County Engineers Will 
Meet in Minneapolis 


The Seventh Annual National 
Highway Conference for County 
Engineers and Officials has been 


scheduled at the Leamington Hotel, 
Minneapolis, Minn., October 12-14. 

Hosts for the 1959 Conference will 
include the Minnesota County Engi- 
neers Association, the Minnesota 
County Commissioners Association, 
the Minnesota State Highway De- 
partment and members of the high- 
way industry. L. P. Pederson, Hen- 
nepin County Engineer, Minneapo- 
lis, is general chairman. 
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60,000 cars pe 
thru Dallas inters 


by | 
ELECTRO-MATIC. 


TRAFFIC CONTROLS 


Traffic conditions at the intersection of Northwest Highway 
and Preston Road in Dallas, Texas indicated the necessity 
of volume-density signal control. An average daily volume 
of 60,000 cars, sharp peaks, heavy left turns and inter- 
mittent pedestrian requirements all contributed to intensify 





















the problem. 


To insure a successful solution, the City of Dallas installed 
an Electro-Matic Model 1033 Volume-Density Controller. 
Now traffic moves through this intersection freely, and 
without unnecessary delays. 


For literature describing 
this equipment write for 


Bulletin C-135D. 


AUTOMATIC SIGNAL DIVISION 


EASTERN INDUSTRIES, INC. « NORWALK « CONNECTICUT 
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maximum safety with modern appearance and minimum 


C ater | Alcoa’s new aluminum beam guard rail for highways combines 
upkeep. Fabrication from high-strength aluminum alloys 
assures increased energy absorptive capacity. 

j Alclad aluminum provides permanent resistance to corrosion 
: and means direct savings in maintenance costs. It resists 
the corrosive effects of road salts, industrial fumes and air- 


borne grit. No painting—on or after installation—is neces- 


. Initial cost, only slightly higher than ordinary guard 


rail, is rapidly equalized by the savings in painting and other 

maintenance. Alcoa® Beam Guard Rail is available with 

aluminum posts, too. 

Now is the time to get the full story on Alcoa Beam Guard 
. Rail, Lighting Standards, Highway Signs, Overhead Struc- 


tures and Chain Link Fencing. To learn how they help 
stretch taxpayers’ highway dollars, call your nearest Alcoa 
sales office or write: Aluminum Company of America, 1912-D 


New Alcoa Aluminum Alcoa Building, Pittsburgh 19, Pennsylvania. 


BRIDGE RAILINGS of Alcoa Aluminum deliver maxi- 

* mum return for tax dollars, because first cost is last cost. 

Call Uar || Lightweight aluminum is easier to handle and faster to 
erect. Corrosion-resistant Alcoa alloys never need mainte- 


nance; they end painting costs that commonly run to a 
dollar per lineal foot per year. 


OVERHEAD SIGN STRUCTURES eliminate periodic 
maintenance and the accompanying traffic tie-ups when 
they’re built of Alcoa Aluminum. Tubular truss designs and 
single-chord spans meet any requirement and their light- 
ness permits faster erection with minimum man power and 
equipment. 


Your Guide to the Best 
in Aluminum Value 
ALCOA 
ALUAINUAA 


For Exciting Drama Watch “Alcoa Theatre,” 
Alternate Mondays, NBC-TV and 
“Alcoa Presents,” Every Tuesday, ABC-TV 


PUBLIC WORKS for April, 1959 











The complete line of 
Eimco-Process Oxidators, 
Clarifiers and other 
sedimentation equipment 
is described in our new 
Bulletin SM-1005. We will 
be happy to send you a 


copy on request, 


{nother Eitmco-Process design innovation . . . 


Developed and introduced by Eimco- 
Process, and with a number of exclusive 
features, the Oxidator combines aera- 
tion, flocculation and sedimentation in a 
single circular tank. When aeration and 
flocculation of the solids are provided 
prior to clarification, many finely divid- 
ed and colloidal solids that could not be 
removed by conventional sedimentation 
are flocculated and collected with the 
sludge. The aeration keeps the influent 
fresh and, combined with controlled 
internal sludge recirculation, gives 
increased floccule size, minimizes scum 
formation, and gives increased suspend- 
ed solids and BOD removals. 


THE EIMCO CORPORATION 


Salt Lake City, Utah 


Internal sludge 
recirculators, Non-Clog 
Diffusers and a sludge 
thickening deflector are 
exclusive features of the 
Type CA Oxidator. 


EIMCO-PROCESS OXIDATOR®—WITH CONTROLLED INTERNAL 
SLUDGE RECIRCULATION—INCREASES SOLIDS AND BOD REMOVALS 


In this unique design, internal sludge 
recirculation is accomplished through 
airlifts with intakes below the special 
sludge pocket protection deflector. By 
placing the intakes in this protected 
heavy sludge zone and controlling each 
lift with a separate valve, optimum 
recirculation rates can be obtained. 

Gentle or intense aeration, adjustable 
sludge recirculation rates and controlled 
sludge thickening make the Oxidator the 
most flexible of all sedimentation equip- 
ment. Used alone, it can provide eco- 
nomical intermediate treatment; used 
with secondary equipment, it can sub- 


stantially reduce total plant investment. 


PROCESS ENGINEERS, INC. u:vision 
420 Peninsular Avenue 
San Mateo, Calif. 


another outstanding installation 


Two75 ft. dia. T\ peCA 
Oxidators, Puyallup, 
Washington. Consulting 
Engineers—Grav and 
Osborne, Yakima, Wash 
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nowrs MUELLER. 
copper meter yokes 


...with a new “O” ring seal angle meter stop! 


New! Positive “O" Ring Seal 
Permanent, water-tight 
seal without maintenance 





This exclusive new angle meter stop — now 
used on all Mueller Copper Meter Yokes — has 
a positive “O” ring seal at the top of the key. 
This “O” ring, plus the generous ground key 
surface between the port and top of the body, 
gives a dependable double seal against leakage. 


MUELLER CO. 
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Before your next water meter installation, 
consider the many features of Mueller Copper 
Meter Yokes. They are typical of the attention 
to detail in research, design and engineering 
that becomes a part of every Mueller product 
made for the water industry, 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Les Angeles 
in Canada: Mueller, Limited, Sarnia Ontario 








New Item... 


RTM ROTO-TROL 


Multi- 
Circuit 


Recording and Indication 
when Desired 
Suppressed Head Type 
Any Distance’ between 
Transmitter & Receiver 
The R [IM Roto-Trol operates on the 
time impulse principle. A tested and 
proved switching mechanism is operat- 
ed by a powerful dual motor drive. 
The motor starters can be controlled 


direct from the heavy duty mercury 
switches. 


Write for New Bulletin RTM 


HEALY-RUFF Company 


| 791 Hampden Ave., St. Paul 14, Minn 











FILTER SAND 
AND 
GRAVEL 


A high grade of silica material 
hydraulically produced to meet 
specifications for effective size 
uniformity coefficient and exact- 


ing chemical requirements. 


Prompt shipments from plants 
located in Roslyn, N. Y., and 
Port Jefferson, N. Y. 


William J. McCormack 


Sand Division 


Penn Industries, Inc. 


136 East 57th St., New York 22, 
New York 


MUrray Hill 8-9200 


Municipal Power 


Underground Construction Principles 


BRUCE J. ENNIS 
Principal Engineer, 
Burns & McDonnell Engineering 


Company, Kansas City, Missouri 


OST ELECTRIC SYSTEMS 
utilize underground distribu- 
tion to either a small or large ex- 
tent, in order to transmit power 
generated in central stations to out- 
lying substations and ultimate con- 
sumers, Even with systems relying 
on overhead pole line distribution, 
some underground ducts and cables 
are frequently necessary to carry 
the power from the plant to widely 
dispersed riser poles, where aerial 
distribution takes over without un- 
necessary congestion of poles and 
wires. Since underground construc- 
tion is many times more expensive 
than overhead distribution, its use 
is generally reserved for power 
plant get-away; for distribution in 
built-up downtown areas when pole 
lines would not be feasible, at air- 
ports where overhead conductors 
would constitute a hazard to air- 
craft, in industrial plant yards where 
manufacturing activities preclude 
the use of pole lines, and in high 
class residential sections and shop- 
ping centers where overhead wires 
might be considered unsightly. 
Underground construction con- 
sists of a system of wires and cables 


installed beneath the surface of the~ 


ground in one of the following man- 
ners: 
1. Directly buried cable. 

2. In earth encased conduit. 

. In concrete encased fiber or 
asbestos-cement duct banks. 

Directly buried cable does not 
have the flexibility of cable systems 
installed in ducts or conduits. If 
additional capacity is required the 
installation cost of a second feeder 
is much like the cost of the original 
installation, since this system does 
not provide spare buried ducts or 
conduits into which an additional 
cable or larger capacity cable may 
be pulled at relatively small ex- 
pense. However, for circuits in 
which there is no likelihood that a 
change in arrangement or capacity 
will be required for future expan- 
sion, a directly buried cable offers 
the lowest capital investment. Air- 
port lighting, street lighting, and 
service entrance conductors are 
three examples in which considera- 


2 
3 


tion might be given to directly bur- 
ied cables. 

Neoprene jacketed rubber insul- 
ated cable is suited for direct earth 
burial, It should be buried fairly 
deep into the ground to exclude air 
in order to minimize attacks from 
soil micro-organisms. Neoprene and 
polyethylene jackets are highly re- 
sistant to this effect, and an armored 
covering over the synthetic jacket 
would, of course, provide additional 
mechanical protection. Nonarmored 
cables should be of shielded con- 
struction if connected directly to 
overhead lines in areas subject to 
severe thunder storms and light- 
ning. Buried cable is subject to 
attack by rodents and termites. 

Directly buried cables should be 
installed in a trench at least 18 
inches deep to prevent damage by 
plowing, surface digging, or excava- 
tion for paving work. A sand cush- 
ion or other base material free from 
rocks is usually provided at the bot- 
tom of the trench, on which to lay 
the cable, which should then be 
covered to a depth of six to eight 
inches with similar material. 

Parallel cables in the same trench 
are installed with a horizontal sepa- 
ration of at least six inches, without 
crossovers, and a creosoted plank or 
concrete slab should be installed on 
the sand or earth fill about six or 
eight inches above unarmored ca- 
bles to protect the cable and to warn 
future excavation workmen of its 
presence. Cables are usually in- 
stalled in conduits under highways 
and railroads. Trenches should be 
completely backfilled and thorough- 
ly tamped up to the original ground 
surface. 

Where it is desired to install a 
limited number of cable circuits 
and, at the same time, retain the 
flexibility and mechanical protection 
of an underground duct system, 
thick walled asbestos-cement or 
galvanized steel conduit may be 
buried in the earth to provide race- 
ways for the cables. Steel conduit 
material is the most expensive; 
however, it offers the highest struc- 
tural strength. It has the shortest 
life expectancy unless some treat- 
ment is added, such as a vinyl plas- 
tic coating now available, to prevent 
corrosion. Steel conduit is the easi- 
est to install, can readily be bent to 
fit field conditions, and will not 
break due to loading or settlement 
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Will your engine 
burn this goop? 


Actual photo of a 76 residual fuel 
of the type burned regularly by two 
Enterprise Engines at the Municipal 
Power Plant, New Smyrna Beach, Florida. 


ENTERPRISE Does 
—and saves this city up to 
$4200 per month in fuel costs! 





Here are facts of interest to any city that is thinking of using 
low cost residual fuels in engines for electric power generation. 

Early in 1957, New Smyrna Beach, Florida put two DSR-38 
Enterprise Diesels into operation generating 90° of its power 
load. They burn about 100,000 gallons of +6 residual fuel every 
month. Both engines have now run on 80% average load con- 
tinuously for over a year and a half without shutdown except 
for normal maintenance—uwith fuel savings as high as $4200 per 
month! 

This performance is typical of Enterprise Diesels. For they 
are designed and built to permit the widest possible latitude 
in fuel use. You can now order your new engine fully equipped 
for burning residual fuels. Or your present Enterprise Diesel 
can be converted to handle heavy fuel by installing the neces- 
sary oil heaters and centrifuges. No change in the basic fuel 
injection system is required if it’s an Enterprise. 

To be sure your diesel will handle low cost fuels and still 
turn in maximum performance—without expensive maintenance 
and downtime, specify Enterprise—custom crafted by the engine 
people that have the heavy fuel experience—and know how to 
use it! 
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These two 2500 HP Enterprise Model DSR-38 Turbocharged 
Diesels have turned in record performance on heavy fuel oper 
ation. Simple Enterprise open-type combustion chamber design 
makes handling of heavy fuels easy and economical. 


ENTERPRISE 


engine & machinery co. 


DEPENDABLE ENGINES 


Subsidiary of General Metals Corporation 
18th and Florida Streets, San Francisco 10, California 


Boston e« Chicago e Jacksonville e Kansas City « Los Angeles 
Minneapolis e New Orleans « New York e« Pittsburgh 
Seattie « St. lovis e« Washington, D.C. 





of the earth. Bare galvanized steel 
conduit should not be installed in 
areas where it might be subject to 
electrolytic corrosion. 
Asbestos-cement conduit can be 
used quite successfully for applica- 
tions requiring a single raceway in 
areas not subject to settlement or 
heavy surface traffic. It should be 
buried with at least 30 inches of 
earth cover. Newly developed poly- 
vinyl chloride pipe conduit offers 
the flexibility of field bending as 
with steel conduit, with the imper- 
viousness to corrosion that is avail- 
able with asbestos-cement conduit. 


For locations requiring the instal- 
lation of several parallel circuits, a 
concrete encased duct bank provides 
a multiple raceway with complete 
flexibility and maximum protection 
for wires and cables. Spare ducts 
may be provided in the bank for 
future circuits, and existing cables 
may be replaced with larger cables 
for additional capacity. 

The size of ducts will be deter- 
mined largely by the size of cables 
to be installed; however, they should 
be of adequate size to contain the 
cables which might be installed in 
the duct bank many years in the 





NOW! THE CENTRILINE PROCESS 
is available for 6 to 14 mains, too! 


THE CENTRILINE MACHINE 


Yes, your city’s small but impor- 
tant transmission and distribution 
lines can also regain their orig- 
inal flow capacity and pressure 
through the universally accepted 
Centriline Process of centrifu- 
gally applying a cement-mortar 
coating to the pipe walls. If some 
of your lines inadequately serve 
your customers’ requirements, 
including higher demands for fire 
protection, investigate the numer- 
ous advantages of Centrilining 
your mains now. 


designed for 


7 diameters 


The new, small diameter Centri- 
line Machine eliminates most ex- 
cavations at valves, laterals and 
corporation cocks. By eliminat- 
ing these fixed costs, lengthening 
the distances between access 
openings and permitting faster 
lining speeds, the new Centriline 
Machine has really reduced the 
cost of lining small mains. So 
much so, in fact, that every water 
works operator should reevalu- 
ate the economics of small pipe 
rehabilitation. 


Send today for your copy of our illustrated booklet which fully describes 
how Centriline can help you salvage worn out pipes from 6” to 144” in 
diameter permanently and for much less than you would imagine. 


CENTRILINE CORPORATION 


{ Subsidiary of Raymond Concrete Pile Company 


140 Cedar Street 
New York 6, N. Y. 
WoOrth 2-1429 


Branch Offices in Principal 
Cities of the United States, 
Canada and Latin America. 


future. In general, three-inch ducts 
cost 14 percent more than two-inch 
ducts, but contain 125 percent more 
area; four-inch ducts cost 20 per- 
cent more than three-inch ducts but 
contain 78 percent more area, and 
so on. As a general rule, four-inch 
ducts provide the most economical 
duct bank on the basis of the cost 
per square inch of duct area. 

Duct separations should be two 
inches to permit adequate placement 
of concrete around and between the 
ducts, and coarse aggregate should 
not exceed 34-inch in size, to pre- 
vent honeycombing. Cases have 
been recorded of a fault in one cir- 
cuit in a duct bank carrying over 
to an adjacent circuit due to voids 
in the protective concrete between 
the two fiber ducts. The overall en- 
velope around the periphery of the 
duct bank should be three inches 
thick. This is the minimum envelope 
thickness which will permit the in- 
stallation of longitudinal reinforcing 
bars in duct sections requiring addi- 
tional strength against differential 
settlement, such as through earth- 
fill areas, or under railroads and 
roadways. 

For optimum heat dissipation, 
duct banks for power cables should 
be constructed two ducts wide, by 
the required number of pairs of 
ducts in depth. This also provides 
the best arrangement for training 
and racking large power cables in 
manholes. For control cables, where 
radiation of heat from interior ducts 
is not a problem, duct banks may be 
constructed three, four, or more 
ducts wide. Such an arrangement 
provides the maximum number of 
ducts in locations where the depth 
of the duct bank has to be kept to 
the minimum 

Manholes should be rectangular 
in plan, if possible, to provide sim- 
ple and inexpensive form work. For 
large diameter cables requiring long 
radius bends, it is frequently neces- 
sary to provide shaped manholes 
designed for the contour of the ca- 
bles to be installed. Manholes are 
generally spaced along sections of 
duct lines as required for the de- 
sired pulling length of the cable to 
be installed. All duct banks should 
be graded and sloped to drain to- 
wards manholes, with no pockets 
for moisture to collect in the ducts 
themselves. 

For a typical distribution circuit 
in areas where either underground 
or overhead distribution is accept- 
able, the cost of an underground 
duct and cable system may vary 
from five to fifteen times the cost of 
an equivalent overhead pole line 
circuit, more or less. In such cases, 
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“| bought another 
Sherman Digger because... 


. . » Competition is rough! To protect my business, I’ve got to 
have fast, maneuverable and trouble-free rigs that out-perform 
anyone else’s. That’s why I own two Sherman Power Diggers 
now and why, at one time or another, I have owned six Shermans. 
Performance is a must in my work—I get it with Sherman!” 


CARL DIEM 
Diem Septic Tank Installers, Flint, Mich. 


Sherman units purchased from Otto P. Graff Tractor Sales, Flint, Michigan 


Write for Bulietin No. 590 











SHERMAN Sag PRODUCTS 





POWER DIGGERS ¢@ LOADERS © SOIL WORKING TOOLS ¢ FORK LIFTS 
CRANES and EXCAVATORS © FOUR-WHEEL DRIVES 


SHERMAN PRODUCTS, INC., Royal Oak, Michigan 








the decision to use an underground 
eable circuit will depend on the 
relative merit of the increased re- 
liability of the underground system, 
the freedom from overhead wires 
and attendant tree trimming, and 
related factors. 





NEWS OF ENGINEERS 








DR. WILLEM RUDOLFS, long 
time (26 years) head of the Depart- 
ment of Water Supply and Sanita- 
tion at Rutgers University, died Feb. 
20, in Holland where he had lived 
following his retirement in 1952 


O. W. KAYSER and PETER H. 
SMITH have been made assistant 
vice-presidents of Gibbs & Hill, Inc., 
consulting engineers of New York. 


JAMES W. CAWDREY of Seattle, 
Wash., is the new president of The 
Associated General Contractors of 
American. He is a member of the 
firm of Cawdrey & Vemo, building 
constructors. JOHN A. VOLPE of 
Malden, Mass., is 
Chairmen of the three occupational 
divisions of AGC are: Building Con- 
tractors, ROBERT W. LONG; High- 


vice-president. 


way Contractors, J. P. GIBBONS; 
Heavy Construction and Railroad 
Contractors, HOWARD H. 
STURDY. 


STANLEY A. KROLL, formerly 
a vice president of Taller & Cooper, 
Inc., has opened a consulting en- 
gineering office at 315 Gold St., 
Brooklyn, N. Y. He will do all 
phases of electrical engineering in- 
cluding the design of special devices 
for revenue control. 


MUNSON ASSOCIATES has been 
organized for consulting engineering 
work. Offices are at 19741 13 Mile 
Road, Roseville, Mich. Members of 
the firm are Albe E. Munson, John 
Grissim, William Bondarenko and 
Jack Anderson. 


M. J. SHELTON, formerly Deputy 
Director of the California State De- 
partment of Water Resources, has 
joined the consulting engineering 
firm of Koebig & Koebig, Los An- 
geles. An office will be opened in 
San Diego (615 Broadway) which 
will be under charge of Mr. Shelton. 


WALLACE J. BECKMAN and 
EDWARD T. DAVEL have become 
associates of Consoer, Townsend and 
Associates, consulting engineers of 


Chicago, IIl. 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear — no new parts 


to buy. 





SHORT COURSES 











Course on Shear Strength of Soils 

A 2-week course on shear strength 
of soils will be held at MIT Aug. 31 
to Sept. 11. Tuition $275. Information 
from Prof. J. M. Austin, Director of 
the Summer Session, Massachusetts 
Institute of Technology, Cambridge 
39, Mass. 


Biological Waste Treatment 
Short Course 

Manhattan College will give a 
one-week course in the theory and 
design of biological waste treatment 
during the week of June 18. Em- 
phasis will be placed on application 
of principles to various industrial 
wastes. Fee is $100. Write W. W. 
Eckenfelder, Jr., Civil Engineering 
Dep’t., Manhattan College, New 
York 71, N. Y. for details. 


Industrial Water Conservation 

A short course of industrial wa- 
ter conservation will be held at the 
School of Public Health, University 
of Michigan, Ann Arbor, on June 8 
and 9. More data can be obtained 
from H. E. Miller, Director, Con- 


tinued Education. 


This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 
complete details. 


Ce, 
2K? 
roe 


STEVENS HYDROGRAPHIC DATA BOOK 


Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (No COD's) 


LEUPOLD & STEVENS INSTRUMENTS, 
RS ee Ae SSE Pe Bees ee ee . PORTLAND 13, 
Specialists in hydrologic instruments for over half a century. 


LL 
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OREGON OTALIZER BEGIN 
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Where extreme conditions give proof of 


DARLING GATE VALVE 
QUALITY! 


a 
- 
. 
* 
« 
; 


U. S$. Air Force Photograph 


From zero to 30,000 gpm demand...suddenly! 


Fast pressure changes and heavy line surges are 
the rule in this system supplying water to the 
rocket launching pads at a large Air Force test 
center. The Darling valves installed here must 
take this severe service in stride ... and still 
continue indefinitely to provide smooth, 
positive response! 


help avoid trouble and maintenance in your 
service, too! For example there’s the automatic 
seating compensation, uniform wear distribu- 
tion and drop-tight closure assured by Darling's 
unique gate principle with its fully revolving 
double discs and parallel seats. You are certainly 
welcome to complete data on Darling gate 


There are a number of Darling valve features 
that assure such performance—features that can 


valve features, sizes and types. Get 
all the facts! Send for Bulletin 5710. DARLING 
ynace oa - 
fOaRUNG RG 
ant 7 


v 
- 


VALVES 


DARLING VALVE 2 MANUFACTURING CO. 


Williamsport 22, Pa. 


Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford, Ontario 
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Our Company does not manufacture cast iron 
pipe 
foundries with quality pig iron from which 
quality pipe is made. 


but supplies many of the 


‘ 


a 


| Sg) ct ye rs 


” 


Oe - — cS | rE SPE CECONIARY ~* ° 


= «= « — 


- 
aad 





6” and 8” Pipe Gallery, Wilming- 


ton, Del., 


Cast Iron Pipe Guards Against _ 


stream. Pollution 


Af 2 
— 


Every 12 hours a contract is let for a new sew- 
age treatment works to clean up America’s 
waterways and protect the public health. 


Into these plants go thousands of tons of 
enduring cast iron pipe and fittings. Engineers 
designing these plants know that no other pipe 
material compares with cast iron in withstand- 
acids 
and treatment chemicals. And none has equal 


ing the corrosive effects of strong sewage, 


nation’s leading 


ia 


ee 


Strength or a matching time-proved record of 
long life and low cost service. 


Engineers also specify large cast iron pipe 
for sewer force mains to operate under pressure 
where strength, longevity and a minimum of 
jointings are a vital factor. So cast iron pipe 
not only serves to bring water to our cities and 
towns but takes it away for cleansing treatment 
and returns it pure for use again. 


WOODWARD, ALABAMA 


A 
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Sewage Disposal Plant. 
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ONLY FROM GAR WOOD: 


BIG SIX 


PERFORMANCE 


, MOST DEPENDABLE 














ONLY FROM GAR WOOD: 


IG SIX 


PERFORMANCE 


Crew starts reloadin 
takes only 10 secon 
the second most pop 
as fast as the third. 





BIG SIX 


your Wour sttindard 


Now, for the first time, one refuse collec- 
tion Body that excels in all the prerequi- 
sites of performance. It is, of course, from 
Gar Wood, originators of modern, sanitary 
refuse collection. Its name, naturally, the 
LOAD-PACKER, the first, most famous 
name in packer bodies. Here’s BIG SIX 
performance; the ultimate in refuse col- 
lection efficiency. Ask your Gar Wood 
Dealer about the LOAD-PACKER 600. . . 
the refuse collection Body that’s first in 
everything that counts . . . the only 
Packer that gives BIG SIX performance. 





| 
ading in just 4 seconds . . . full cycle Packs more than any competitive body by actual tests. 
econds. That's four:times faster. than Rotary panel sweeps refuse to floor level . . . packing 
‘popular packer . . . almost three times panel makes powerful direct thrust against load. Piston 





hird. Speed means better service . rods are hardened, chrome plated. 








6), GREATEST ECONOMY 


Big hopper cuts down packing cycles . . . moreover, the 10 
second packing speed means the engine runs ai accelerated, 
solenoid speeds as much as 30% less than other packers. This, 
of course, means less fuel consumption . . . less wear and tear 
on packer, chassis and engine. 


\ 
\ 


The BIG SIX is but a part of the 600 story. Here are @ Exclusive dual volume pump reduces strain of drive 
still more of the many reasons why it’s a must to get line by 33%. 

the complete facts from your Gar Wood distributor: i 

A body size for every operation . . *10, 13, 16, 18 


@ Simplified Design .. . fewer moving parts, less link- a 
and 20 yard capacities. 


age, fewer adjustments. All parts easily accessible. 
@ Non-Selective loading ... no delays to crush big ob- Unmatched distributor service . . . the world’s top 
jects . . . assures complete service. truck equipment specialists sell and service your 
@ Hydraulic system operates at lower pressures for Load-Packers. Prompt parts delivery . . . factory 
less strain on hydraulic system. trained service personnel. 





Gintla ta ahaex 
= rm , j : y 
Get the complete 600 story...ask your 


Gar Wood distributor to see the colorful, 
sound film presentation, “The BIG-6 Story.” 








600 


a product of 








Richmond, California ~ Wayne, Michigan 


Form W-221-3-58 Litho in U.S.A 






































Eliminate sign theft for pennies more... 


NEW ALCOA TAMPER-RESISTANT FASTENERS! 


For facts, contact your nearest Alcoa sales office, or your local Alcoa® Aluminum sign VW. 
blank jobber now. Aluminum Company of America, 1709-D Alcoa Bidg., Pittsburgh 19, Pa. ALCOA | 


ALUAINUAA © 
For Exciting Drama Watch ‘Alcoa Theatre,"’ Alternate Mondays, NBC-TV, and “Alcoa Presents,” Every Tuesday, ABC-TV a 


Your Guide to the Best in Aluminu m Value 
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| CALCIUM CHLORIDE 





SETTLE THAT DUST... cut road 


maintenance, too, with Dow calcium chloride 


Farmers, housewives, motorists—in fact, anyone living on 
or near unpaved roads continually fights a dust problem. 
Chat is, unless the roads are being treated with Dow calcium 
chloride to keep dust in its place. 

By attracting more than its own weight in moisture, Dow 
calcium chloride dampens the roadbed, settles dust. Both 
Dowflake™, the 77-80% flake type, and Peladow®, the 
94-97% concentrated pellet type, are easy and economical 
to spread . . . can be applied dry or in a water solution. 
One application compacts road surfaces for many weeks. 


For local assistance 


Dowflake and Peladow save in road maintenance too! 
Engineers estimate that untreated roads lose about 200 
cubic yards of aggregate per mile in a year; while calcium 
chloride treated roads show an average loss of only 25 cubic 
yards! Thus the binding effect of Dow calcium chloride 
reduces gravel loss and blading costs by as much as 80%! 
Settle dust problems the easy, economical way by using 
Dow calcium chloride! Dow’s Highway and Construction 
Materials Engineers will be glad to help you with informa- 
tion or engineering counsel. 


Write THE DOW CHEMICAL COMPANY, CC400EC4, Midland, Michigan. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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Celite diatomite filtration équipment takes up % 
only about one-quarter the space of equivalent- 
capacity sand filter systems. 





Smaller floor space needed for diatomite filtration 
permits iighter, lower-cost building methods and 
materials. 


You save filtration construction dollars 
these 2 ways with Celite diatomite 





One installation after another proves you need 
about 75% less filter housing space for equiva- 
lent capacity when you use diatomite filtration 
with Johns-Manville Celite*. 

Also, diatomite’s lighter, smaller equipment 
permits you to use lower cost building methods 
and materials. For example, a simple concrete 
slab with light framing and siding instead of a 
large reinforced concrete-and-brick building with 
built-in concrete filters#. 

Diatomite filter equipment is so compact 
because it provides a much larger filter surface 
in proportion to size of equipment. In many 
cases, raw water can be filtered directly—pre- 
treatment facilities can be eliminated. For Celite 
removes more suspended solids, including 
amoebae and algae, and turbidity is usually 
much lower. 
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Mined by Johns-Manville from the world’s 
largest and purest commercial diatomite deposit, 
Celite is carefully processed for purity and uni- 
formity. It is available in a wide range of grades 
for best practical balance of clarity and flow rate 
with any suitable filter. For further information, 
see your nearby Celite engineer. For free techni- 
cal reprints and illustrated brochure, 
write to Johns-Manville, Box 14, N.Y. ' 

16, N.Y. In Canada, Port Credit, Ont. . \d 





*Celite is Johns-Manville’s registered trade mark for its diato- 
maceous silica products 


#See Comparison Studies of Diatomite and Sand Filtration by 
G. R. Bell, Journal American Water Works Association, 
September, 1956 or write for free reprint. 


JOHNS-MANVILLE 
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2'2” to 4” Pipe 
RIEAID 4PJ 


Jam-proof... drive pin- 
ion kicks out automati- 
cally—real safety when 
power threading. Work- 
holder sets to size before 
putting on pipe. Other 
exclusive advantages. 
Special 4PJ for conduit. 





4” to 6” Pipe... RIEZXID 161 


See and try these popular RIFRID 


Threeders ...at your Supply House. 
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THREADED PIPE... it’s Tight... 


f 
The Ridge Toot Company \> 
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1’ to 2” Pipe 
RizaIb 
65R-TC 


Jam-proof—can’t jam 
if you forget it 
Threads 4 sizes of pipe 
and conduit with 1 set 
of dies . . . True-Cen 
tering workholder—no 
more crooked threads 
—but adjustable for 
drip threads. Far more 
for your money — 
compare! 


Jam-proof for safe power 
threading. 1 set of dies 
threads 4"’, 4!0’’, 5’ and 
6’ pipe and conduit — 
sets to size fast. Work- 
holder sets to size before 
putting on pipe, a work- 
saver feature. Many 
other reasons why the 
161 is your best buy! 





Wahu 


Elyria, Ohio, U.S.A. 


HHH 


It’s Best... Costs Less! 






gill hen 
i With these 3 Fi cil D> \ 
/ \ 
'  Jam-Proof | 
j ry 
| Pipe Threaders | 
my power drive threading ! 
is eee ! 
...No watching to keep them from jamming 
4 ...save me a lot of time, too! H 

\ i 
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Water and Sewage 
Treatment 


Zane 


is 











WATER QUALITY 


R. S. RANKIN 


Consultant, Water and Sewage Treatment 


MPROVEMENT IN water quality should be the 

continuing objective of every progressive purveyor 
of water until he can boast that “every drop is pure 
and palatable.” This objective is attainable in prac- 
tically every water works sysiem today with the 
application of demonstrated methods. The purveyor, 
whether public or private, who cannot ‘make this 
boast is too often content to do nothing until forced 
by an aroused public opinion. Often he has no urge 
even then; and knowing he has no competition he is 
content to drift on year after year and do nothing. 
His product meets the U.S. Public Health standards 
so why bother to improve it! The answer is that, 
until he can meet the test of this slogan, he is fur- 
nishing his customers an inferior product. 

The palatability of water delivered to consumers, 
while not a new subject, is one which is still being 
neglected in many areas having untreated surface 
supplies. According to a survey in 1955 by the 
USPHS, 37% of the population of communities over 
25,000 are supplied with water which has received 
no treatment other than disinfection. Some of this 
group are supplied with ground water but the major- 
ity is supplied with surface water. In addition, there 
must be an equal percentage of the population in 
communities under 25,000 using unfiltered surface 
supplies. This means then that a large segment of 
the population is supplied with water which is prob- 
ably safe hygienically but on which little or no effort 
is being spent to remove the odor and taste producing 
constituents. Other important attributes, of course, 
can be mentioned to describe a water of quality such 
as softness, non-staining and non-corrosive, but 
taste, odor and clarity are characteristics which every 
consumer can determine for himself. 

The often quoted USPHS standards deal exten- 
sively with bacterial standards of purity and prob- 
ably most every one of the 18,000 water systems in 
the United States meets them. However, on color 
and turbidity they state “The turbidity of the water 
shall not exceed 10 ppm nor shall the color exceed 
20 ppm.” An operator of a filter plant would be horri- 
fied if his plant turned out a treated water no better 
than this standard permits. In fact if he has a turbidity 
of over 1.0 ppm he is probably worried. Most specifi- 
cations, even for pretreatment units ahead of filtra- 
tion, require an effluent turbidity of not over 10 ppm 
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As time goes by, Rust-Oleum liong wear assures 





Rust-Oleum's wnusual resistance to extremes by applying Rust-Oleum 769 Damp-Proof 





‘ , 


Rust-Oleum is distinctive 


in rust-producing conditions—from sun and 
salt water to humidity, moisture, fumes, and 
weathering—assures you of lasting beauty. 
Long wear made possible, because 
Rust-Oleum’s specially-processed fish oil ve- 
hicle works down through the rust into the 


Red Primer over rusted metal after scraping 
and wire-brushing to remove rust scale and 
loose rust—as costly surface preparations are 
usually eliminated. See how Rust-Oleum can 
save you money...in your plant, or your 
home. Prompt delivery from Industrial Dis- 


tributor stocks. Write for illustrated litera- 
ture with color charts. 


as your own fingerprint. tiny, Microscopic pores in bare metal to 


STOP RUST. Important savings are realized 
RUST-OLEUM CORPORATION ¢ 2679 Oakton Street * Evanston, Illinois 


RUST-OLEU 
RUST! 


Rust-Oleum and Stops Rust are 
brand names and registered trademarks 
of the Rust-Oleum Corporation, es 


Accept no substitute. 









Radioactive tracing 
studies prove Rust-Oleum 
penetration through rust 

to bare metal. 





\ 


MANY ATTRACTIVE COLORS 
Rust-Oleum finish coatings in Aluminum, 
White, Red, Gray, Green, Blue, Black, and 
Yellow provide double protection for tanks, 
machinery, girders, equipment, metal sash, 
wire fences, etc. Write for illustrated litera- 
ture with color charts. 
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FABRI-VALVE 


BUTTERFLY 
VALVES 


~ oh 


i* 
,y 
i A 


MEET OR EXCEED AWWA 
SPECIFICATIONS 


ANY TYPE OPERATION 
RESILIENT RUBBER SEATS 


WAFER MODEL AVAILABLE 
FOR , SPACE 


FABRI-VALVE offers many advantages in their butterfly design. Stand 
ard designs in sizes up to 24 inches, and custom engineering for 
applications up to 60 inches. By utilizing either cast or fabricated 
construction, your valve needs are fulfilled, giving the most efficient, 
dependable, and economical installation. For more information, call 
the distributor in your area or write 























P. O. Box 4352 Portland 8, Oregon 


LTD., Montreal, Quebec * R. A. KINSMAN, Ancheim © CORDES BROTHERS 


FABRI-VALVE DISTRIBUTORS: ASSOCIATED INSTRUMENTATION & CONTROL 


San Francisco, Calif, © FELKER BROTHERS, Marshfield, W ¢ ZINN INDUSTRIAL 
SUPPLY CO., Lewiston, Idaho * THOS. W. MACKAY & N, LTD., Vancouver 
B. C. © LEE REOMAN EQUIPMENT CO Phoenix, Ariz * SOUTHERN CORP 
Charleston, S$. C 

FABRI-VALVE AUTHORIZED DEALERS: HAROLD E. INGALLS, Portland Maine * 
KEM-E-QUIP CO., Niagara Falls, N. Y. © MAY SALES & ENGINEERING CO 


Houston, Texas * DOUGLAS ROBBINS & CO., Lockport, IIlin * MARCH CORP., 


Detroit, Mich 








and 5 ppm is not at all uncommon in actual practice. 
The effluent of a pretreatment unit thus theoreticaily 
complies with the toregoing standard but obviously 
no operator would think of turning it directly into 
the mains. In effect there is one standard for supplies 
which are not filtered, and another for those which 
are filtered. Either this is unfair financially to the 
group who have to pay for the operation of a filter 
plant or unfair to the other group who have to 
accept a water of inferior quality. Since no com- 
munity which has used filtered water ever wants to 
save money by abandoning filtration, it follows that 
those not receiving filtered water are missing some- 
thing. They do not receive a quality product. 

The same standards go on to state “The water 
shall have no objectionable taste or odor.” The ap- 
plication of this standard will depend to a consid- 
erable extent on what a community becomes accus- 
tomed to. A few may complain about bad tastes and 
odors but public complacency often can be relied 
upon by the water utility to sit tight and do nothing 
about it. Yet there are many communities where the 
complaints of the few discerning ones are heeded by 
a progressive manager and remedial measures are 
taken. 

The question of improving water quality in those 
areas supplied by surface sources in most cases is 
up to the utility, whether it is public or private. It 
becomes a question of initiative. Surface supplies, 
as a rule, tend to deteriorate as time goes on due to 
various causes. Drainage areas unavoidably become 
more thickly populated with consequent increase in 
potential pollution. Taste and odor producing agen- 
cies are perpetually active in reservoirs, and reser- 
voir size alone is no cure; if it were cities on the 
great lakes would not need their filter plants. Neither 
does the answer lie in ever-increasing chlorine 
dosages and the intelligent water works man knows 
this. He knows that by means now available to him, 
he can deliver a water with no discernible taste or 
odor and with practically zero turbidity. And he can 
do it every day of the year. 


The Need for Treatment 


All this points to only one thing: The need for 
treatment works where these objectionable condi- 
tions prevail. Rules and regulations notwithstanding, 
the only sure way to overcome objectionable tastes 
and odors and disagreeable turbidity, and turn out 
water of high quality is by proper treatment. The 
consumer cannot well object to the increased cost, 
providing he is properly informed. As has been re- 
peatedly pointed out by others, water has been too 
cheap; but it is also true that in many cases the 
public has been getting in quality only what it pays 
for. . 

One other aspect of present conditions which adds 
to the need for treatment of surface supplies is the 
potential hazard of radioactive fallout resulting from 
the products of nuclear fission. Surface supplies are 
particularly vulnerable to contamination from this 
source and the best protection is a treatment plant 
to remove this material or at least reduce it. The 
safe limit of exposure to radiation from the fallout of 
one of these products, strontium-90, has recently 
been recommended to be lowered to one-tenth of 
previous limits. It has been demonstrated that by 
using the cold lime-soda process in a water treat- 
ment plant, most of the strontium-90 can be precipi- 
tated. Most treatment plants with minor changes can 
operate using the lime-soda process. While the con- 
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>ADWOOD 


HYORANT 


THE R. D. WOOD HYDRANT 

SUPPLIES MAXIMUM RELIABILITY 

AT MINIMUM COST 

@ Valve opens against water pressure—water pres- 
sure holds it closed in case of accident 


Every point of friction is protected by at least 
one bronze surface 


Head revolves 360°; simply loosen bolts and 
rotate 


Optional break-point flange with frangible cou- 
pling in hydrant stem makes it unnecessary to 
excavate in case of a broken hydrant 


Available for bell, flange and mechanical pipe 
connections; with conventional or ‘‘O”’ ring 
packings 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and ‘‘Sand-Spun”" Pipe 
(centrifugally cast in sand molds) 





ELIMINATE YOUR 


WATER TREATMENT 


PROBLEMS 
WITH 


ferri-floc 


FERRIC @ SULFATE 


FERRI-FLOC produces rapid Floc Formation - 
Controls Taste and Odors — Coagulates Over 
Wide pH Range 
Removes Turbidity, Color, Manganese, Silical 
and Bacteria. . 


Increases Filter Runs — 


. Ferri-Floc is a free flowing 
granular salt that can be fed through most 


standard dry feed equipment .. . Ferri-Floc 


is easy to handle and will keep for long 
periods of time in closed hoppers. 
WATER TREATMENT 


Efficient Coagulation of Surface or Well 
Water— Effective in lime soda-ash soften- 
ing Adaptable in treatment of all indus- 
trial applications 

NAGE TREATMENT 
Coagulates over wide pH ranges and pro- 
vides efficient operation regardless of rapid 
variations of raw sewage — Very effective 
for conditioning sludge prior to vacuum fil- 
tration or drying on beds. 


COPPER SULFATE safely controls 
about 90% of microorganism nor- 
mally encountered in water treat 
ment plants efficiently and more eco 
nomically than any other chemical 


SULFUR DIOXIDE is used most ef- 
fectively for dechlorination in water 
treatment and to remove objection 
able odors remaining after purifica 
tion 


FREE BOOKLET 
Let us send you without charge, a 38-page 


booklet that deals specifically with all phases of 


coagulation—just send us a postal card. 


“—_" «a 


TEMWESSER CORPORATION 


TENNESSEE CORPORATION 


sumer is not now worrying about this, the purveyor 
of water has a degree of responsibility which should 
not be shrugged off. 

Coincident with the Water Works Advancement 
program of the American Water Works Association, 
it is suggested that every water works manager sub- 
ject his system to a critical examination and ask 
himself whether a quality product is being delivered 
to his consumers. Of course, he can say it is safe 
but that is only a single measure of quality. Unless 
he can say as well that every drop is clear and 
palatable at all times, he is giving his customers an 
inferior product. Who is going to pay for this? The 
consumer, of course, and gladly if properly in- 
formed. If he now buys 500 glasses of inferior water 
for one penny, it is doubtful whether he will com- 
plain if he can buy only 300 or 400 glasses of quality 
water for that same penny. Where does the initiative 
lie? In most cases right on the doorstep of the water 
works manager. Other public utilities are constantly 
improving the quality of their product and getting 
paid for it. Why should the water utility be an 
exception? 

eee 
South Carolina Road Work Program 

A highway construction program costing more 
than $86 million has been recorded by the South 
Carolina State Highway Department for 1958, making 
it the “biggest and best” year in the history of the 
state. The estimated cost of construction projects 
let to contract, including engineering and rights-of- 
way, amounted to $86,400,000 in 1958, about double 
the total for the previous year. Contracts to be 
awarded during 1959 are expected to bring the total 
cost of the construction program in that year to 
around $82,500,000. Maintenance expenses, including 
expenditures for retreatment of worn pavements, 
reached about $12,600,000 in 1958, and there is ex- 
pected to be a corresponding expenditure in 1959. 
Maintenance costs in 1959 may run slightly higher 
than in 1958 if there is extensive damage to roads 
from severe weather. 

Interstate System projects placed under contract 
during 1958 totalled 144 miles, bringing to 218 miles 
the total of all interstate routes let to contract since 
July, 1956. South Carolina will ultimately have about 
670 miles of the controlled-access Interstate System 
expressways. 

@®ee 
Fatalities on Toll Roads 

The American Bridge, Tunnel and Turnpike Asso- 
ciation reports that during 1958 the nation’s toll roads 
continued their record of being safer for travel than 
other highways in the United States; 19 major toll 
roads achieved a combined record of only 2.8 fatali- 
ties per one hundred million miles of travel, while 
the rate on all other highways of the country was 
reported as 5.6 fatalities per 100,000,000 miles by the 
National Safety Council. 

During the three reported years of 1956-57-58, the 
average fatality rate on the toll roads was 2.8 per 
hundred million miles and more than 5.9 for all other 
highways. 

The most outstanding safety records during 1958 
were registered by the 18-mile Denver-Boulder 
Turnpike with no fatalities; the 538-mile New York 
State Thruway with a rate of 0.9 fatalities per hun- 
dred million miles; New Jersey’s 173-mile Garden 
State Parkway with a rate of 1.0; and the newly 
opened 129-mile Connecticut Turnpike with a rate 
of 1.5. 
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Water tastes best 


when it doesnt! 


AQUA NUCHAR 


ACTIVATED CARBON FOR 


indusirial 


CHEMICAL SALES 


vision west virginia pulp and paper company 


230 Park Ave., New York 17 - 
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Philadelphia National Bank Bldg., Philadelphia 7 


TASTE AND ODOR CONTROL 


When it comes to tastes in their water supply . . . even 
pleasant tastes . your community will thank you most 
for what you dealt deliver 


One w ay to be sure your water is consistently palatable is 
to rely on daily threshold odor tests and AQUA NUCHAR 
activated carbon. By prompt detection and effective con- 
trol, you stop tastes and odors before complaints start. 


To assist you in setting up an economical and efficient 
PALATABILITY program in your plant, call on our ex- 
perienced field technical service. At no obligation to you, 
we will be glad to survey your plant and recommend pro- 
cedures tailored to fit your particular requirements. 


Remember, too, that when you use AQUA NUCHAR you 
can always depend on fast service from warehouse stocks 
located near you. 


Why not phone or write us today? 


35 E. Wacker Dr 


i 


, Chicago 1 - 2775 S. Moreland Bivd., Cleveland 20 
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Connecting half-bands are bolted, for a tight, leak- 
proof joint that won't pull apart. 





Republic FREE FLOW Sewer Pipe 
speeds up sewer construction 


Thousands of new sewers are needed throughout the 
country as the result of the building boom. In fact, some 
communities have ruled that sewers must be installed 
before any more building permits will be issued. The pic- 
tures on this page illustrate how Republic FREE FLOW 
Sewer Pipe can speed up sewer construction. 

They show the 1410-ft. installation of 24”- diameter 
Republic FREE FLOW Pipe on Puritas Road, Cleveland, 
Ohio. This job was completed in days instead of months, 
because FREE FLOW is: 

1. Lightweight . . . easy to transport, easy to handle. 
2. Furnished in long sections . . . for easy installation. 


3. Easy and quick to connect with leak-proof joints. 


In addition a FREE FLOW installation gives you: 


4. Flexible strength . . . ability to withstand flexure 
without damage... joints that won’t pull apart. 

5. No breakage during installation. 

6. Non-spalling characteristics. 

7. Superior erosion- and corrosion-resistance. 
8. Free flow without turbulence. 

Get a combination of all these superior features in 
Republic FREE FLOW, the corrugated, riveted, galva- 
nized, coated metal pipe with the smooth, asphalt-lined 
interior surface. Mail the coupon for your copy of 
Republic FREE FLOW Sewer Pipe, ADV. 793. 


PUBLIC WORKS for April, 1959 





: . TIME AND MONEY WERE SAVED when Republic Steel Pipe was used in erec- 
ing the Tremco Building, Cleveland, Ohio. Slabs were poured on ground, then 
gradually hoisted up 12-inch diameter pipe, by means of hydraulic screw 
jacks. Scaffolding, elevators, etc., were eliminated. Slabs were raised at a 
rate of 3/ per hour. 

















a 

FOR FAST, DEPENDABLE, FASTENING in highway and building 
construction, specify Republic Hook-Anchor-Foundation Bolts. 
Various types and sizes are available to meet specific job 
requirements, with dimensions ranging from 2” by 6” {over- 
all length) to Y2” by 20” (over-all length). They can be supplied 
with regular square nut and flat washer, not assembled — or 
can be furnished fully assembled, if you prefer. 


THE EASE AND SPEED with which Republic Drainage Products 
can be installed can cut costs of drainage jobs. The complete 
manhole units shown were installed by the city of Ormond 
Beach, Florida, in less than a day. The result was a substantial 
saving over masonry construction. This quick assembly and 
installation, combined with extra long service life, make 
Republic Drainage Products your most economical buy. 


QUICK, TROUBLE-FREE PERFORMANCE is yours when you use Republic Flex- 
ible Plastic Pipe to bring in construction water... or drain flooded excava- . 
tions. Made of tough polyethylene, it resists abrasion and the effects of 
acids and alkalies. In addition, it is immune to electrolytic action. Light- 
weight and easy to cut or join, it can be used on job after job. 


REPUBLIC STEEL CORPORATION 
DEPT.PW-7471 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


0 Please send me a copy of Republic FREE FLOW, 
ADV. 793 


, ° Please send more information on: 
taleal ange O Corrugated Pipe O Steel Pipe 


O Flexible Plastic Pipe OBolt and Nut Products 


of, Standard Stachs VTUb Name— _Title— — 


Company 


Stel Produla ae 








a le ee 


PUBLIC WORKS for April, 1959 





Heavy Construction Operators 


Go Ford wazb for greater payload... power. 


“Our Ford trucks haul up 
to a ton-and-a-half more 
payload per trip” 


says William R. Collins, V.P. 
William Collins and Sons, Fargo, N.D. 


“We switched to Ford trucks in 1951 
bec ause we found we could haul L's 
tons more per trip. Now we have 124 
Fords, including 80 T-700's. They re 
economical to operate, too—we get 
up to 6 miles per gallon. Our drivers 
like Ford’s power steering and 
peppy 302 HD V-8 engine. We like 
Fords because we know we can 
always get Ford parts quickly if we 
need them. That means our trucks 
arent down over one day, even on 


a major overhaul.” 


“We trade every 

two years and find that 
Ford trucks bring 
highest resale price” 


says John McCormick, Sec.-Treas. 
Northern/mprovement Co., Fargo,N. D. 
“We keep our Ford T-700's in top 
condition year round, and it pays 
off. We get a higher resale price 
when we trade every two years. 
Fords have the ability to perform 
under the rugged conditions in our 
work Power steering on our tandem 
dumps makes them easy to handle 
on-or off-the road. 


“Our drivers like Ford’s power... 
they get heavy loads under way fast” 


says George C. Wilson, Genera! Superintendent 
Schultz and Lindsay Construction Co., Fargo, N. D. 


“Ford's HD power in our T-750's gets heavy loads under 
way fast... helps keep us on schedule. And we can haul 
bigger payloads doing it... up to a yard more, legally, 
every trip. Weve never had frame trouble either. They're 
rugged, durable trucks and if we ever need Ford parts, 


we can always get them at the nearest town.” 
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LESS TO OWN...LESS TO RUN... LAST LONGER, TOO! 
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FORD TRUCKS 9 resecrch orvonization™ 


*NAME AVAILABLE ON REQUEST 
Send inquiry to: P.O. Bor 2687 


Ford Division, Ford Motor Co. 
COST LESS i Detroit 31, Michigan 
- = 


‘59 Ford Pickups Win 
Economy Showdown U.S.A. 


-average 25.2% better 
gas mileage! 
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Impartial tests of the 1959 pickup models of all six makes prove 
conclusively that Ford’s 4-ton pickups equipped with Short 
Stroke Sixes are the economy champs for ’59. 


HOW TESTS WERE MADE 


Standard six-cylinder models of the six leading half-ton 
pickups first were put through exhaustive road trials. All ’59 
trucks—Ford and competitive—were bought from dealers, just 
as you would buy them. After at least 600 miles break-in, all 
were brought up to manufacturer's recommended specifications. 


The trucks were then tested — by America’s leading inde- 
pendent automotive testing firm—at constant speeds of 30, 45 
and 60 miles an hour. Next came stop-and-go tests, ranging 
from moderate city traffic to normal retail delivery operation. 
Acceleration rates were carefully timed in each gear to insure 
accurate results for all makes. 





HOW NEW '59 SIXES RATE IN GAS MILEAGE 
"59 «| 25.2% | 31.1%) 9.6% | 42.6% | 22.0% | 25.2% 


FORD more miles | more miles | more miles | more miles | more miles | more miles 
per gallon | per gallon | per galion | per gallon | per galion | per gallon 
SIXES than Make | than Make | than Make | than Make | than Make! than the 


GIVE “cr oer “G" “Pp” “g”” average of 


all mokes 
































The '59 Ford Sixes, in every test, averaged more miles per 
gallon than every other make! Combining all tests, the 59 
Fords led the average of all other ’59 pickups by 25.2%. 


catia : WHAT’S THE SECRET? 
SAFETY GLASS { ; 


tect cone Se How can a ’59 Ford Six make four gallons do the work of 
Ai five in other trucks? 


First, of all pickup Sixes, only Ford has modern Short Stroke 
design. This new type of engine is basically far more efficient 
than long-stroke Sixes of other pickups. Example: Ford’s Six 
delivers more usable horsepower than any other pickup Six. 

Second, to this modern engine Ford has added a new econ- 
omy carburetor. By metering fuel more precisely in both low- 
and high-speed ranges, Ford’s new carburetor boosts gasoline 
mileage in every type of driving. And Ford’s Economy Car- 
buretor is standard at no extra cost. 

Your Ford Dealer now has the complete report of Economy 


Showdown U.S.A. Why not call or visit him today and get the 
whole story firsthand? 
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How to estimate ground-water discharge 
of Beth-Cu-Loy subsurface drainage pipe 


Use simple formula, or 
nomograph on opposite page 


You can easily minimize ground water dangers by the proper 
use of subsurface drainage structures made from galvanized 
corrugated Beth-Cu-Loy sheets. Pipe for this purpose is per- 
forated to permit excess ground water to trickle in and run 
off to a predetermined point of deposit. But—since the size of 
your subsurface pipe depends on the amount of ground water 


to be handled—how do you estimate the potential runoff? 


In plotting ground-water discharge under a variety of 


subsurface conditions, many engineers have been using the 


simple formula shown at the right. 


where 


Q 


Q CxLxW 
43,560 
quantity of water in cu ft per sec for each 
perforated pipe 


length of perforated pipe in feet 
width of area to be subdrained* 


a constant representing depth of ground 
water (in.) to be subdrained in 24 hrs 
refer to table on opposite page for value 
of “‘C”’ to obtain cu ft per sec per acre. 
Your soils man can help in analyzing soil 
permeability and estimating the depth of 
water to be removed). 


*One pipe only, not a network of drains. 
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QUANTITY OF WATER PER LATERAL 
CUBIC FEET PER SECOND 
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How To Use This Nomograph 


If you prefer to avoid arithmetical calculations, you’l! 
TABLE —CONSTANT C (Subsurface Runoff in 24 Hours) find the nomograph a time-saver. Let’s follow an example 
to see how the graph works out. Assuming an area-width 
Fe | tee Pateral {cube feet per W) of 80 ft, and the length of the pipe lateral (L) to be 
Permeability | a scene 125 ft, draw a straight line (WL) between these points 
a Decimal Constant C through the transfer axis line, thus establishing point X. 
Let us further assume that your local soils technician 
has estimated that |% in. of water is the depth to be 
drained in any 24-hr period. Draw another straight line 
from the “‘!.”’ figure at point D, down through X, and 
extend it to the quantity line at Q. The reading at point 
Q shows that 0.0048 cu ft per sec of water can be expected 
a peste — through the lateral pipe. 
. 0.3750 0.0157 


0.4375 0.0184 Your Fabricator Can Help at This Point 
0.5000 0.0210 


0.5625 0.0236 











Slow to Moderate | i6 0.0625 | 0.0026 

. 0.1250 0.0052 
0.1875 0.0079 
0.2500 0.0105 


With this information, your pipe fabricator can help you 
determine the size of pipe needed to handle the flow. 
a 0.6250 0.0262 Pipe made from Beth-Cu-Loy galvanized corrugated 
" 0.6875 0.0289 steel sheets is ideal for subdrainage applications. It’s 
0.7500 0.0315 strong, light in weight, long-lasting, and economical. 
0.8125 0.0341 Flexible, too. In all respects, it meets the rigid specs of 
0.8750 0.0367 the American Association of State Highway Officials. 
0.9375 0.0394 Bethlehem makes only the Beth-Cu-Loy (copper 
1.0000 0.0420 bearing steel) sheets, not the pipe itself. Consult your 
fabricator for details on this versatile material. 




















=THLEHEM STEEL COMPANY, BETHLEHEM, PA the Pacif 3st Bethlehem product 


Bethlehem Pacif 


BETHLEHEM STEEL 








No. 955 excavates part of a total of 19,000 yd., preparing for base an 
area 20 ft. wide, 12-13 in. deep. Cuts are made by Cat No. 12 Motor 
Grader and windrowed. Job is part of a $1,828,366 project by Gulf 
Bitulithic Co. on U.S. 75, to be part of the Interstate Highway System. 
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Says Operator F. H. Leggett: “I can move over 100 cu. yd. a day more 
with the side dump than with other loaders. It doesn’t spill dirt because 
you don’t have to jockey for position. A Traxcavator is easy to operate 
and I'm less tired at night. It’s the best on the market.’ 


Weather bad... 
No. 955 terrific... 
job on schedule! 


The performance and versatility of a Caterpillar No. 955 
Traxcavator with Side Dump Bucket was vividly dem- 
onstrated on a recent highway project in Texas. What 
happened is of importance to every municipal and county 
official concerned with the purchase of equipment. 


Bad weather cut work days to 20 per cent during 
the first six months on a 2'4-mile widening job on 
U.S. 75 at Conroe, Texas. A drag line proved a poor 
producer in the shallow cut. Switching to a Cat No. 955 
Traxcavator with Side Dump Bucket, Gulf Bitulithic 
Co., Houston, Texas, got the job back on schedule— 
and kept it there! Five-yd. trucks were loaded in an 
average time of three minutes; four buckets to the truck. 

“We increased production 25 per cent,”” says Super- 
intendent Thomas “Red” Brown. “I like that Side 
Dump Bucket. You can’t beat it.” 


In-line loading of trucks with the Side Dump Bucket 
paid off in less traffic congestion on the busy highway, 
and it also avoided tearing up the subgrade with twisting 
and turning. 


Side Dump Buckets are available on all three Trax- 
cavators: No. 977 (2% cu. yd.), No. 955 (1% cu. yd.), 
and No. 933 (1% eu. yd.). Other buckets, teeth, "dozers 
and forks help make a Traxcavator the most versatile 
excavator-loader. 


More and more municipalities and counties are 
finding the performance and versatility of Cat-built 
Traxcavators can save taxpayers’ money. Ask your 
Caterpillar Dealer today to demonstrate on your oper- 
ation. And remember, his reliable parts and service 
facilities stand behind your investment. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR 


Caterpillar, Cat and Traxcavatos ate Registered Trademarks of Caterpiliar Tractor Co. 
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@ GENERAL view of the engine room. The two engines in the foreground operate 


pumps; generator engines are in background; heat recovery exchangers on left wall. 


with Sewage Gas Engines 


WALTER A. SPERRY 
Formerly Superintendent, 
Aurora Sanitary District, 


Aurora, Illinois 


HE INTRODUCTION of the 

separate sewage sludge digester 
about 1926 revolutionized the art of 
sewage treatment. It made continu- 
ously available large and depend- 
able volumes of methane gas except 
when reduced somewhat by prevail- 
ing weather. Plant operators were 
soon intrigued by the possibilities of 
using the gas to reduce operating 
costs. 

Under operating condi- 
tions 0.8 to 1.0 cu. ft. of gas per 
capita is with a _ heat 


normal 


generated, 


value range from 630 to 650 btu. A 
treatment plant serving but 10,000 
persons could, therefore, anticipate 
some 10,000 cu. ft. of gas per day. 
Assuming a heat value of 640 Btu 
(580 Btu net) gas and a conserva- 
tive estimate of 13,000 Btu per brake 
horse power hour, a 15-18 hp engine 
could be operated to drive pumps, 
generators or blowers. Moreover 65 
to 70 percent of the heat in the gas 
to the engine would be recoverable 
through heat exchangers, from the 
jacket water and the exhaust for 
digester and or building heat. 

Prior to the introduction of sepa- 
rate sludge digesters, Imhoff tank 
operators were occasionally capping 
the tank gas vents to recover the 
gas. Perhaps C. C. Hommen, of 
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Atlanta, Ga. was the earliest pioneer, 
heating his home with Imhoff tank 
gas. About 1935, Atlanta, Ga. and 
Johannesburg, South Africa made 
extensive studies as to the feasibility 
of fueling trucks with methane gas 
under high compression in steel bot- 
tles, a procedure found practical in 
Europe. Harold Wilson of the Jo- 
hannesburg plant in 1945 studied 
the possibilities of converting me- 
thane gas to methyl alcohol, for- 
maldehyde and formic acid. About 
1939 the Aurora, Illinois, plant suc- 
cessfully dewatered an 800-foot river 
wall trench by removing the carbu- 
retor of an ordinary contractor’s 
pump, substituting a gas-air mixing 
valve and supplying plant gas 
through a long garden hose. Grand 





Rapids, Michigan, sold much of its 
gas to its neighboring railroad re- 
pair shops. 

The most practical way, however, 
to utilize methane gas proved to be 
as fuel for gas engines. This fact is 
now so well established that engine 
installations are regularly included 
in most plant planning of any size. 
Unusual examples are the ten 650- 
hp engines in the Mogden plant, 
near London, England, the seven 
1300-hp engines in the Los Angeles 
Hyperion plant, and the many large 
engines in the several plants in New 
York City. Since 1936, one of the 
many engine manufacturers, the 
Climax Engine Manufacturing Co., 
now a division of Waukesha Motor 
Co., has placed 66,200 hp in engine 
units for sludge gas service dis- 
tributed through 23 states and in 
80-odd communities. 

The installation of gas engines in 
sewage plants in the 
United States began about 25 years 
ago. The first installation in Illinois 
was made by W. B. Walraven at the 
Springfield Plant in 1933. This initial 
installation was a 177-hp Clark en- 
gine driving a 3300-cfm blower. It 
was subsequently 


treatment 


followed by a 
second and larger engine. The Au- 
rora officials watchfully stood by 
until 1936 before making the second 
engine installation in Illinois. 

The Aurora treatment plant be- 
gan operation in September, 1929. 
It was an 8-mgd plant to serve 
68,000 persons. The plant included 
three Dorr truss type digesters, 50 
ft. square and 16 ft. deep. This was 
among the first of the larger appli- 
cations of the separate sludge di- 
gestion principle. The local sewage 
was wholly domestic in character 
and came to the plant by gravity 
flow. Two 8-mgd and one 6-mgd 
pumps were provided, driven by 75 
and 50-hp motors, direct connected 
and float controlled. These pumps 
operated under a 25-ft. head to lift 
clarified sewage to the 4-acre stone 
filter dosing tanks 

Gas production in 1936 averaged 
45,600 cu. ft. per day of 629-Btu 
(540-Btu net) quality and contain- 
ing 24.4 grains per 100 cu. ft. of hy- 
drogen sulfide. This was ample ‘to 
jJustily considering engines. It was 
estimated that they would save the 
cost of power to operate a 75-hp 
motor and make use of some 2 mil- 
lion cu. ft. of gas wasted annually 
prior to the installation of the en- 
gines 


Original Installation 
For an initial start two 75-hp, 6- 
cylinder, Type R6-I Climax engines 
were purchased, the first placed by 
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this company in the sewage treat- 
ment field. A Whitlock water-to- 
water exchange heater and an ex- 
haust exchange heater, connected in 
series were provided together with 
a Maxim silencer. These engines 
were set on the modified motor 
bases and directly connected to the 
two 8-mgd pumps. They were ad- 
justed to the varying flow to the 
wet well by a drum type governor 
through cables attached to floats in 
the wet well. They were equipped 
with double spark plugs, served on 
one side by a battery and on the 
other by a magneto. The pumps 
speeds varied from 400 to 750 rpm, 
depending on the flow. Since but 
one of the pumps is required there 
is always an idle engine standing by. 


needs until December 1953—an in- 
terval of 13 years. By that time the 
load had increased and commercial 
power was needed, 

The generator set air-start com- 
pressor was provided with both a 
motor and a small gas engine. Gaso- 
line, as auxiliary fuel, was used with 
both engine sets. All four engines 
were provided with both gasoline 
and gas carburetors. The plant, 
therefore, had a quadruple factor 
of safety against failure, with dupli- 
cate engines, two fuels, two ways to 
start the generator engines and com- 
plete freedom from electric storm 
interruptions, due to no outside 
overhead wires. 

In 1953, gasoline was discontinued 
as standby fuel and natural gas was 


@ AIR START compressor and air tanks for the 50-hp engine-generators are shown 
at the right. Generator control panels are in background; generators at the left. 


Generally the alter- 
nated every ten days, greatly con- 
tributing to their life. These two en- 
gines are still operating after more 
than 22 years. The main crank shafts 
have been shimmed but never yet 
removed. 


engines are 


Initial experience with the pump 
engines was such as that in 1940 
two 50-hp Climax with 
Electric Machinery Manufacturing 
Co. generators were installed. These 
engines were the air start, 4-cylin- 
der type R4-I, with double spark 
plugs and dual magnetos. The pump 
engines were motor and battery 
start. The generators were 44-KVA, 
35-KW, 440-volt, AC, 60-cycle. They 
were controlled from switch boards 
tied together by synchronizers so 
that current from both generators 
could be put on the bus bars if 
desired. 

Following a 30-day trial run, the 
District discontinued using commer- 
cially purchased power. The two 
generators supplied all the plant’s 


engines 


substituted. Gasoline tends to thin 
the oil and foul the engines. Gas 
fuel tends to thicken the oil, keeps 
the engines cleaner; and natural gas 
is a third to a half cheaper than 
gasoline. 


Operating Record 


As of December 31, 1957, and 
after 22 years and 8 months opera- 
tion the two pump engines had paid 
for themselves, on the basis of gross 
cost, 4.78 times. They had earned a 
net of $65,406.15 and had operated 
90.4 percent of the possible time, 
some of which did not require their 
use. Maintenance, supplies, auxiliary 
fuel and oil had averaged $679 annu- 
ally per engine. 

The two generator engines, after 
17 years and one month had paid 
for themselves 2.5 times and had 
earned a net of $24,845.49. These 
engines had operated 99.58 percent 
of the time. Maintenance, supplies, 
auxiliary fuel and oil have averaged 
$408 annually per engine. 
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The excellent operating record of 
these four engines can be attributed 
to the alternating rest period, a care- 
ful annual overhaul for cleaning, 
valve grinding and attention to the 
rings, cylinder diameters and wrist 
pins. Both sets of engines, designed 
for heavy duty operation at 1000 
rpm, are running at approximately 
700 rpm. The pump engines rated at 
75 hp are developing an average of 
44 hp. The generator engines rated 
50 hp are developing an average of 
20 hp. Finally this record is due to 
the Aurora gas containing a very 
low hydrogen sulfide content. It has 
averaged 15.3 grains per 100 cu. ft. 
for the past 22 years. The annual 
range for this period has been from 
39.9 grains in 1942 to 2.3 grains per 
100 cu. ft. in 1957. 

A review of some of Aurora’s ex- 
periences through the years may be 
of interest. When the engines were 
first operated, distilled water was 
used in the surge tank of the closed 
jacket water system, to avoid scal- 
ing. In 1943 the plant water supply 
was used after treating with 2.8 
grams of Calgon per gallon of make- 
up water, and since then no scaling 
has ever occurred. 

The lubricating oil used has al- 
ways been Sovac SAE 30—a high 
grade straight mineral oil. Since the 
lubrication has always been satis- 
factory, any pressure exerted to 
change to another brand or use of 
an additive has been resisted. 

The engines were originally 
equipped with dual felt filters; in 
1945, individual Honan-Crane filters 
were added on the promise of clean- 
er engines. In operation they saved 
oil as well. Such filters are now 
standard equipment on new engines. 

The engines were also equipped 
with upperlube oil applicators. 
These were removed in 1953. Since 
then there have been no sticking 
valve rods due to hard varnish coat- 
ings. Part of the original trouble 
may have been eliminated by slight- 
ly enlarging the valve rod sleeves 
in the cylinder heads. 

An Aurora practice to determine 
when to ahange oil may prove of 
interest. The new and used oils are 
compared by determining the time 
required for them to flow from a 50- 
ml pipette, with the oil temperature 
in each case adjusted to 20°C. When 
the difference in time reaches 30 per- 
cent, the oil should be changed. 


Preventing Corrosion 


The most troublesome and expen- 
sive problem connected with the 
Aurora engine installation revolved 
around the exhaust heat exchanger. 
The pump engines were the first 
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installed by the Climax Co. for oper- 
ation on sludge gas and not too 
much was known about the best 
arrangement for heat recovery, an 
important factor in the operation of 
the plant. 

The engine exhaust heat ex- 
changer was operated on the princi- 
ple of maintaining its temperature 
at or above, 130°F or the so called 
“dew point,” on the theory that 
above 130°F condensation would not 
take place and corrosion effects from 
the acidified water vapor in the ex- 
haust would be slight. Despite the 
efforts to maintain temperatures 
above 130°F, corrosion of the 10-ft. 
long tubes persisted. Much time, 
effort and expense were necessary 
to dismantle the exchanger, lay it 
on its side and retube it. This oper- 
ation had to be repeated every three 
to five years. 

In 1955 the problem was discussed 
with a representative of the Climax 
Co. He thoughtfully suggested that 
possibly exchangers tended to be 
over designed. In practice, engines 
seldom run at full rating and more 
often run at considerably less than 
rating which was notably true for 
the Aurora situation. Therefore an 
exchanger should be chosen in sizes 
less than figured rather than a little 
larger as appears to be the tendency. 
He further pointed out that a dew 
point of 130°F does not work and 
that temperatures up to 250-300°F 
are better. 

Aurora acted promptly on this 
advice. The exchanger tubes were 
cut down from 10 ft. to 6 ft. and the 
whole apparatus shortened four feet. 
It was retubed with type No. 304 
stainless steel tubes. Thereafter tem- 
peratures in the exchanger rose 
from about 180°F to 280-290°F and 
to date the exchanger has given no 
more trouble. 

The problem of corrosion in iron 
exchanger tubes is associated with 
condensation and the hydrogen sul- 
fide content of the gas used. It was 
always observed that the tubes 
failed at those points where the ex- 
haust temperature was coolest, i.e., 
near the lower ends of the tubes. 
The inference, here, is that cor- 
rosion would be negligible if con- 
densation could be avoided. This 
would be the case where exchanger 
temperatures could be held at the 
250 to 300° range. 

The hydrogen sulfide content of 
the Aurora gas for the period 1936- 
47 averaged 23.5 grains per 100 cu. 
ft. In 1939-40 and for a period of 
four months, weekly composite sam- 
ples from the exhaust heater showed 
an average of 110 mg/L of free sul- 
fur acids. This much acid could ac- 


count for severe corrosion if the 
vapor were not temperature con- 
trolled. For the period 1948-57 the 
hydrogen sulfide content of the gas 
averaged 5.3 grains. The reason for 
this drop is not now known. Hydro- 
gen sulfide in sewage gas results 
from the sulfate content of the car- 
riage water and the sewage becom- 
ing septic before reaching the treat- 
ment plant. Aurora’s water supply 
is relatively low in sulfide content 
and its sewage arrives “fresh.” While 
many plants must make use of 
scrubbers to reduce hydrogen sul- 
fide, the Aurora experience is that 
plants with H.S of 25 grains per 


@ WATER-to-water heat exchangers ct 
rear and above permit much of the heat 
from the engine exhausts to be utilized. 


100 cu. ft. or less do not require 
scrubbers. 

One plant problem in connection 
with hydrogen sulfide should not be 
overlooked. It severely attacks cop- 
per and brass. Only iron pipe should 
be used. Periodically iron pipe tends 
to accumulate iron sulfide as tuber- 
cles in masses, especially at elbows 
or changes of direction and in suffi- 
cient quantities to stop gas flow. 
The pipe needs occasional hammer- 
ing, to loosen these masses, and 
flushing. Small diameter pipe should 
not be used. Elbows should be elimi- 
nated in favor of crosses or tees to 
facilitate flushing. One set of 1%4- 
inch pipe was destroyed from re- 
peated hammering and sulfur de- 
terioration at Aurora and a 2-inch 
pipe was substituted. Most of the 
Aurora gas lines are 3-inch. 

The sensitivity of the pump en- 
gine governors at times has been a 
problem. They fail to adjust the 

(Continued on page 200) 
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ASSESSMENT PAVING PROJECT 


JAY W. SHARP, 
Assistant to the City Engineer, 
Odessa, Texas 


HE GROWTH of Odessa, Tex., 
| paralleled the rise of the oil 
industry. In 1920, six years before 
the first oil well began producing, 
the population was 760. By 1940, the 
population had jumped to 15,051; 
1950, census takers counted 42,102; 
and by 1957, an estimated 890,000 
people were living there 

As the city has expanded, the 
number of its streets has increased. 
Most of these 


paving because 


streets have needed 
drainage problems 
had to be solved, heavy traffic had 
to be controlled, and civic minded 
citizens had to be satisfied. These 
paving demands touched off one of 
the largest assessment paving proj- 
ects ever undertaken in the South- 
west for a city the size of Odessa 
The contract for this project was 
awarded by the City to Brown and 
Root, Inc. on December 21, 1954. 
In June of 1955, Brown and Root, 
under the direction ef Joe Ishy, 
general superintendent, began con- 
struction. Three and one-half years 
later, in December, 1958, after pav- 
ing 559 units amounting to 44.22 
miles of streets and laying 76.06 
miles of curbs and gutters, Brown 
and Root finished their job. The 
total cost for the project was almost 


$2.25 million 


Selection of Streets 
The streets to be 
selected by one or 


paved were 
any combination 
of these three bases: drainage needs, 
traffic conditiens, citizens’ petitions, 
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@ AREA encompassed by the city 
limits of Odessa, Texas, has been in- 
creased by 720 percent since 1940 


ind all these had equal priority 
Drainage needs were a basis in 
Odessa because of the general flat- 
ness of the terrain and the low per- 
meability of the soil. 

Traffic conditions were a basis be- 
Heavy 
traffic on dirt streets was making 


‘ause of several reasons. 
the streets rough and often impassa- 


ble in wet weather. In dry weather, 


heavy-traffic dust was a nuisance 
to homes and businesses. On the 
unpaved streets, traffic could not 
easily be directed and controlled. 
Traffic, in avoiding dirt streets, was 
concentrating on paved streets, and 
congestion on _ already - crowded 
therefore, increasing. 
And these conditions were intensify- 


Streets was, 


ing because of the growing popula- 
tion. 

The third and last basis for de- 
termining where. new paving should 
be done was by citizens’ petition. 
The City believed that the citizens 
wanted more paved streets, and so 
it hired a man especially to sound 
out the citizens, circulate a petition, 
and coordinate requests for paving. 
The majority of the people enthu- 
siastically endorsed the assessment 
project. 

The streets which were selected 
to be paved were designated indi- 
vidually as separate units. The units 
were grouped into a proposed phase, 
i.e., a series of units, and presented 
to the City Council. The Council 
passed a resolution initiating action 
on the phase, and this action took 
the form of planning, public hear- 
ings, more resolutions, and other 
steps preliminary to construction. 
When the preliminary steps were 
completed, construction began. 

The streets which were paved 
ranged from 33 to 60 feet wide, and 
had a 6-inch caliche base topped by 
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@ TYPICAL cross-section of streets showing the 6-inch base, 1'4-inch asphalt surfacing and curb and gutter section. 
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MATCHES GROWING POPULATION 


a 1%-inch layer of hot-mix as- 
phaltic concrete. Construction fol- 
lowed a typical procedure: Exca- 
vation; pouring curbs and gutters; 
laying base; priming; and surfacing. 

The excavation was done with 
scrapers and motor graders. This 
equipment was all that was needed 
because of the flat terrain and the 
usual absence of rock. Motor grad- 
ers and pneumatic rollers shaped 
and compacted the natural earth for 
subbase. 

For curbs and gutters, the con- 
crete test minimum was 2000 psi. 


@ CURBS and gutters were poured 


following excavation. Expansion and 


dummy joints were placed at intervals. 


In order for the concrete to meet 
the minimum test, specifications 
were set for such things as the type 
of cement to be used, hauling and 
storage conditions for the cement, 
coarse and fine aggregates, and mix- 
ing water. The general dimensions 
for the curbs and gutters (which 
were of the typical “L” shape) were 
as follows: 12 inches from top to 
bottom, 18 inches from back to front, 
11 inches from front of gutter to 
front of curb, and 6 inches from top 
of gutter to bottom. The lay-down 
curbs, which were placed in drive- 
ways, measured 6%g inches from top 
to bottom. The gutter dimensions 
remained the same. Finished curbs 
and gutters were to have %-inch 
premoulded expansion joints placed 
at intervals not greater than 40 feet 
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and dummy joints cut at 10-ft. in- 
tervals. All exposed surfaces had a 
troweled finish followed by light 
brushings. Finally the curbs were 
backfilled, and the right-of-way was 
cleaned and neatly finished about 
them. 

The base was a crushed limestone 
caliche, which was hauled in by 
dump trucks, spread, bladed and 
rolled to grade. Pneumatic rollers, 
10-ton three-wheel rollers, and 10- 
ton tandem rollers were used. After 
the base was satisfactorily shaped 
and cleaned, the prime coat was 
applied. The prime—type MC-1 cut- 
back asphalt—was distributed at 
0.25 to 0.30 gallon per square yard 
at a temperature of about 300°. For 
better bond between the hot-mix 
surfacing and the base, a tack coat 
usually preceded the surfacing 

The hot-mix asphaltic concrete 
surfacing, which was Texas State 
Highway Department type “D” (top 
size aggregate equaling 5s-inch), 
was applied with a Barber-Greene 
finishing machine. The specifications 
for the asphaltic concrete were: a 
density of 94 to 98 percent and a 
stability of not less than 45 percent 
An interesting point arose in rolling 
the asphalt. In the beginning of the 
program, rolling was done with only 
a three-wheel roller and a tandem 
roller. This rolling combination pro- 
duced a density of just 88 percent 
6 percent below the required mini- 


mum. A pneumatic roller was added 
te the combination to introduce a 
kneading action into the rolling. 
The optimum density of 96 percent 
was attained. 


Costs and Public Relations 

As was said earlier, the costs for 
the Odessa assessment paving pro- 
gram totaled almost $2.25 million. 
The following gives a partial break- 
down of costs and quantities: Square 
yards of pavement, 959,811.21; linear 
feet of curb and gutter, 401,618.20; 
cost to city, $585,177.96; cost to 
property owners, $1,661,891.44; and 
the total cost was $2,247,069.40. 

The City paid the Contractor for 
ten percent of the paving between 
the curbs and gutters and for all 
paving of the street and alley inter- 
sections. The City also paid for inci- 
dental costs such as laboratory fees, 
relocating utilities and miscellane- 
ous work. The part of the total cost 
paid by the City equaled slightly 
more than 26 percent, and most of 
this percentage was paid from tax 
bonds. 

The fact that the City paid for 
paving with 
the fact that it levied assessments 
on the basis of square yards of pav- 
ing served an important purpose 


intersections coupled 


In the first place, owners paid only 
for paving done adjacent to their 
property. This, of course, made their 
costs less than if they paid for pav- 


@ FINISHED street, showing surfacing, which varied in width from 33 to 60 feet, 
curbs, driveway entrances and sidewalks. City portion of cost was about 26 percent. 
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@ GRAPH shows percent asphalt required 


ing intersections, too. Owners were, 
more willing to take part 
in the assessment program. And in 


therefore 


the second place, assessments could 
be levied uniformly for each linear 
foot adjacent to a given width of 
street to be paved. As a result, as- 
sessments were levied on a uniform 
basis throughout the city. The up- 
shot was that no owners felt badly 
because they were assessed more 
in proportion than someone else, 
and the City gained a_ beneficial 
step in public relations. 

The City also followed another 
practice which proved helpful in 
public relations. In addition to the 
usual publishing of notices about 
proposed improvements in the legal 
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to meet optimum design specifications. 
section of the newspaper, the City 
sent letters to property owners to 
inform them of the proposed im- 
provements. These letters informed 
owners of the location of proposed 
improvements, described their prop- 
erty, listed the exact assessments 
per front foot, and outlined a pay- 
ment plan. The results of the letters 
were that property owners were 
better informed of proposed im- 
provements, and most owners ap- 
preciated the individual considera- 
tion. 

The assessment paving program 
alone (exclusive of development 
paving) accounted for a 35.5 percent 
increase in QOdessa’s total paving 
mileage since 1955. The City of 


Odessa feels that the entire program 
—selecting streets to be paved, steps 
preliminary to construction, actual 
construction and relations with 
property owners—was an example 
of a municipality meeting the en- 
gineering demands of a _ rapidly 
growing population. 


TRACTOR FLEET 
Is Matched to Jobs 

HE EXPERIENCE of Greens- 

boro, N. C., in the operation of its 
fleet of tractors offers a workable 
time and cost savings study for 
municipalities everywhere. Three 
different sizes have been selected, 
each for a specific job, to furnish 
power for the city’s departments 
of parks and recreation, cemetery, 
sanitation and water and sewer de- 
partment. 

Officials report that the Interna- 
tional Cub Lo-Boy tractor, with a 
speed range of from 2.3 to 6.9 mph, 
plays an important role in maintain- 
ing and landscaping Greensboro’s 
many beautiful parks. Two of these 
10 dph tractors equipped with cen- 
ter-mounted mowers handle _ re- 
quirements of the park, recreation 
and cemetery departments. 

Two International 130 tractors in 
the 20 drawbar hp class, equipped 
with five-foot side-mounted cutter 
bar mowers, are employed full- 
time at roadside banks, highway 
right-of-ways and parkways. The 
machines also are assigned to any 
other area, public or private, im- 
portant te the upkeep of Greens- 
boro. 

A still larger International 350 
diesel, equipped with backhoe and 
front-mounted hydraulic loader, is 
used by the water and sewer de- 
partment. Main function of this 40 
dhp tractor is laying many miles of 
lateral water and sewer lines, main- 
taining old ones, and installing sec- 
tions of main lines too short for 
contracting. 


Vacuum Filtration of Sludge 
at Cranston, R. I. 

During the fiscal year ending 
Sept. 30, 1958, the Cranston, R. L., 
sewage treatment plant filtered 3.68 
million gallons of elutriated sludge 
on two vacuum filters. The sludge, 
with an average solids content of 
3.46 percent, was dewatered at an 
average rate of 3.05 pounds per 
square foot of filter surface per hour, 
using 6.16 percent of ferric chloride, 
based on dry solids. The average 
moisture content of the filter cake 
was 82.85 percent. Walter C. Ander- 
son is Superintendent. 
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for Measurement 


of WEIR DISCHAR 


THOMAS P. QUIRK, 


Engineer, 
Malcolm Pirnie Engineers, 
New York, N. Y. 


NUMBER of the wet process 
A industries in present operation 
employ open channels or ditches to 
transport their spent waters to re- 
ceiving streams or municipal sewers 
for eventual disposal. Unfortunately, 
in the initial layout of the produc- 
tion facilities little consideration was 
normally given to the construction 
and location of waste bearing chan- 
nels to facilitate the sampling and 
measurement of the process dis- 
charges. As a result, the channels 
encountered are often narrow, deep 
flumes, located in inaccessible areas. 
Under these conditions the con- 
struction of proper sampling and 
metering devices requires an ap- 
preciable expenditure of time and 
money. 

For a waste survey, accurate 
measurement of the discharges car- 
ried in open channels can be made 
by employing a weir and a float- 
operated level recorder. To insure 
a legible record of head over the 
weir the sensing float is usually 
enclosed in a stilling well designed 
to dampen the fluctuations in dis- 
charge accompanying industrial 
operations. 

The construction of a chamber to 
house the weir, stilling well and 
attendant approach baffles, usually 
requires an enlargement of the 
waste channel to a width several 
times the original dimension. Where 
the channels are located in concrete 
floors or in other inaccessible areas, 
with no bypass conduits available, 


production must be halted to permit - 


the necessary construction. 

When such conditions are encoun- 
tered the use of a portable, self- 
supporting stilling chamber and re- 
cording device can greatly facilitate 
the conduct of a waste survey and 


do much to avoid unnecessary in- 
terruption of production. 


Details of Design 
In a recent industrial-waste sur- 
vey of midwestern paper 
board mills, the necessity for such 
a device became obvious. To provide 


several 
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@ STILLING well can be located over 
any floor opening and in any position. 


a portable, easily assembled, non- 
obstructing device, requiring no spe- 
cial training for installation and 
operation, the stilling well and sup- 
port shown in Figure 1 was con- 
structed. 


The stilling well consists of a 
vertical cylindrical tube, formed 
from a light-weight steel alloy, of 
sufficient diameter to house the 
sensing float of the level recorder. 
The bottom of the chamber is fitted 
with a conically-shaped inlet ending 
in an aperture of approximately 
1/1,000th of the area of the cylindri- 
cal tube. A small horizontal refer- 
ence plate was welded to the stilling 
well at a point near the beginning 
of the conical section. Metal, frame- 
type guides extending from the hori- 
zontal reference plate to the top of 
the cylinder, form a slot which holds 
a calibrated rule whose zero coin- 
cides with the surface of the refer- 
ence plate. 

The stilling well is held in place 
by a rectangular pipe-bracket sup- 
port connected to the well by a pair 
of set screws mounted on the longi- 
tudinal sides of the supporting pipe- 
bracket. A pair of guide rods, be- 
tween which the set screws were 
driven, were tack-welded to each 
side of the stilling well to insure a 
stable connection to the supporting 
pipe structures. 
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@ FIGURE 1. Construction of the conical stilling well and supporting bracket. 
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@ FIGURE 2. Detail of lock bracket on the pipe support. 


The entire 
stilling 


assembly, consisting of 
pipe-bracket, is 
lengths of 
which are fitted inside the pipes that 
form the 


well and 


supported by two rod, 
rectangulal 
laid 
ground. (In 
indicated by 


sides of the 
bracket 


horizontally on the 


supporting and are 
Figure 1 the rods are 
dashed lines.) 

To provide additional support for 
the stilling well and allow for hori- 
zontal movement and rotation of the 


well a lock bracket was placed in 


one end of the transverse pipe sup- 


ports. The vertical positioning ele- 
ment is swivel-mounted to adjust 
installation of 
Slots 


positioning 


te any ertical 


non-\ 
well. grooved in 


the horizontal 


the stilling 
element 
and the pipe supports under the set 
screws, mit longitudinal adjust- 

stilling well to its de- 


position for use in 


ment oi 
sired 


urement studies 


Installation 

With the 
shown on Figures 1 and 2, 
located 
opening 
relative to the 


mechanisms 
the still- 
over any 


supporting 


ing well can be 


shape of floor and in any 
The 
vertical positioning element permits 
well 
inclination of the 
rods supporting the assembly. Once 


position well 


a vertical installation of the 


regardless of the 


located in the desired general loca- 
tion, the well can be brought under 
the head recording gage through an 
adjustment of the horizontal 
tion devices. 


mo- 
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In locations where frequent ex- 
of the recording chart would 


flow 


posure 
hori- 
zontal reference plate was set at the 
elevation as the crest of the 
welr or at a convenient 
in relation to the weir 
depth of flow was then 


damage the record, the 
same 
elevation 
The 
read directly 
The cali- 


provided a 


crest. 


from the calibrated rule. 


brated rule also con- 


checking the 
setting on the 


venient method of 
accuracy of the pen 
level recording chart 
When the assembly was installed 
locations radical 


surges in flow a petcock (Figure 3), 


experiencing 


@ FIGURE 3. Flat bottomed stilling well has a petcock. 


used to close the connection 
between the liquid level in the still- 
ing well and the fluctuating level 
in the channel. In this manner, 
“hunting” of the level in the stilling 
well was arrested and the meter float 


Was 


elation to the 
level above the weir crest. After the 
initial setting the petcock 
opened and the recorde: 


was set accurately in 


was 

accurately 
head 

stilling 


transcribed the v: 

The use of the 
well permitted the 
urement of 


lations in 
portable 
accurate meas- 
with 
a minimum of installation and ecali- 


waste discharges 


bration time 





Vehicular Underpass for Daytona Speedway 


* 


Sk ” ee et ee 


O PROVIDE access for spectator 
traffic to the infield of the Day- 
tona International this 
vehicular consisting of 
twin Multi-Plate 


Speedway, 
underpass 


lines of Armco 


oiekion «ot 
POT ae ee 
pipe was installed. Each line is 14 
ft. dia. and 250 ft. long, with asphalt 
caulking in lap seams to eliminate 
infiltration. Minimum 
close spacing of pipes. 


load permits 
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@ POWER saw cuts nipples from pipe 
ends preparatory to starting cleaning. 


CLEANING 
EXISTING 


WATER 
MAINS 


Eliminates Need for New Ones 


CLYDE SMITH, 
Field Superintendent, 
Ace Pipe Cleaning Company, 
Kansas City, Missouri 


Y CLEANING - approximately 

92,000 ft. of 4 to 10 in. wate 
mains, Carmi, Illinois has been able 
to supply appreciably more wate. 
to users living on the fringes of its 
distribution system, and has elimi- 
nated an acute shortage that had 
been responsible for numerous com- 
plaints during the summer months. 
Reduction of pressure losses has not 
only increased the flow to users, but 
has added to the supply available 
at hydrants. This latter improve- 
ment is expected to help produce a 
healthy reduction in fire insurance 
rates for Carmi residents within the 
near future. 

The mains comprising approxi- 
mately half its water distribution 
system were cleaned in the spring 
of 1957 by Ace Pipe Cleaning Com- 
pany. The water system. serves 
about 7,500 users, with 1,000 cus- 
tomers located beyond the corpo- 
rate limits. 

The city draws its water from the 
Little Wabash River, which flows 
through the center of town. After 
being processed in a 2-med filtra- 
tion plant, the water is fed into ‘ 
loop-type distribution network, 
through a system of 8 and 10-in 
lines, by four pumps with a total 
actual capacity of about 2300 gpm. 
Storage is provided in a 120-ft. ele- 
vated tank, holding 150,000 gals 
which rides on the system. 

Much of Carmi’s distribution svs- 
tem was laid at the turn of the cen- 
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tury. From then until 1928, wate: 
was taken from the river, chlori- 
nated, and piped direct to the user. 
Thick sedimentary and tubercular 
deposits formed in the pipes dur- 
ing this period. Then, in 1928, the 
filtration plant was built, sharply 
curtailing additional build up. 
Although deposits had appre- 
ciably reduced the original carrying 
capacity of the water mains, users 
were able to obtain sufficient water 
until recent years, when a numbe! 
of homes were built just outside the 
corporate limits. The mains were 
extended to serve these new areas, 
but not enough water could be 
drawn through the original lines to 
supply the volume of water de- 
manded by this increased load. 


Benefits Realized 

It was apparent to William C 
Huber, Supt. of Distribution, that a 
main cleaning project would be less 
expensive than installing new mains. 
Accordingly, the project was carried 
out. After cleaning the mains, Mr. 
Huber observed that the amount of 
water supplied to the outskirts dur- 
ing the peak-demand summe1 
months was increased by at least 30 
percent. The cost of rehabilitation 
totalled approximately $13,000, 
about one-twentieth of the cost of 
new mains capable of providing the 
same increased volume of water to 
the area beyond the city limits 

Before the mains were cleaned, 
water pressure at the plant was 54 
psi, and 18 psi. at the points in the 
distribution network farthest from 
the pumps. In these areas many 
users frequently were without wa- 


ter during peak-demand periods 


Others obtained only a trickle when 
they turned on their taps. Between 
35 and 40 percent of the customers 
living in the fringe areas would 
complain about the inadequacy of 
their water supply at least once 
during a typical summer. 

After the mains were cleaned, 
pressure at the extremities of the 
distribution system rose, on the 
average, from 18 to 38 psi. Signifi- 
cantly, this improvement was ac- 
complished without adding to power 
cost for pumping; and complaints 
have dropped to the vanishing 
point. 

Another benefit is the improve- 
ment in hydrant pressures. Before 
the mains were cleaned, Carmi was 
on the verge of being reclassified for 
fire insurance purposes into a higher 
category. Now the city has high 
hopes of getting a rate reduction. 

Plans are being made to erect a 
standpipe (supplementing the ex- 
isting elevated storage tank), and 
some 2800 ft. of new mains. When 
this work is accomplished, Carmi 
will be eligible for a Class 6 rating 
from the National Board of Fire 
Underwriters, present 
Class 7 status. This change will mean 
a reduction of up to 25 percent per 
thousand dollars of coverage in the 
fire insurance rate paid by resi- 
dents 


versus its 


Cleaning Procedures 

The water main cleaning pro- 
cedure employed in Carmi involved 
use of a chain-head auger for hard 
sedimentary deposits. The auger is 
connected to a power unit on a 
truck by a flexible steel line. To 
remove tuberculation, a disk scraper 
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is pulied through the pipe by means 
of a power winch. 

Before a pipe section is cleaned 
with the scrapers, pits are excavated 
at either end, and all branch lines 
are closed. The bottom of the pit is 
about a foot below the pipe invert, 
and the horizontal cross-section 
measures approximately 6 by 4 ft. 
After the pits are dug, the water 


drawn out, and the nipple at the 
upstream end is replaced. After- 
ward, the shutoff valve is opened, 
and the pipe is flushed. Water and 
debris that collect at the downstream 
end are removed as explained above. 

Either tool can clean pipe sections 
up to 3000 ft. long at one time pro- 
vided it does not have to travel 
around any bends greater than 45 


@ CLEANING the water mains permitted increase of 30 percent in water delivered 
to outskirts of Carmi and water pressure at ends of mains rose from 18 to 38 psi. 


flow is shut off, and a nipple ap- 
proximately 3 ft. long is removed 
with the aid of a power saw at 
either end of the section. The clean- 
ing tool is inserted at the upstream 
end, and the pipe that has been 
taken out at this point is replaced 
using Dresser couplings. Next, the 
water shutoff valve is opened. The 
tool, pushed by the flow and pulled 
by the towline, proceeds through 
the pipe 

As the water, loaded with de- 
posits, flows into the pit at the 
downstream end of the section, it 
is removed by a portable pump and 
conveyed to a storm drain by fire 
hose. Solids deposited in the bottom 
of the pit are shoveled out. 

The cleaning procedure employed 
with the chain-head auger is basi- 
cally the same as that described 
above except that the nipple at the 
upstream end of the section is not 
replaced immediately, and no water 
flows through the pipe while the 
cleaning operation proceeds. After 
the auger reaches the downstream 
end of the section, however, it is 
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deg. If it does, pits must be dug, and 
the pipe must be opened on either 
side of the bend. The tool travels 
through the pipe up to the entrance 
to the bend. Here, the auger or 
scrapers are removed, and, after 
being inserted on the other side, 
they continue the cleaning opera- 
tion. The pipe comprising the bend 
itself is cleaned manually, or with 
the tool as a separate operation. No 
extra cuts were required, in Carmi’s 
case, for 45 deg. bends, long radius 
elbows, crosses or T connections 
(where the tool could continue in a 
straight line through the cross or 
the T). 

All excavation and backfilling 
work was done with city forces 
and equipment. As each section was 
cleaned, all valves were inspected, 
and defective units were replaced. 
The $13,000 total cost of the job in- 
cludes expenditures for these items, 
as well as the fee paid Ace Pipe 
Cleaning Company. Pipe runs were 
relatively long, averaging 2,000 ft. 
each, which kept the amount of ex- 
cavation down to a minimum. 


Supt. Huber is convinced that the 
improvement in service to the 
fringe areas of the city has been 
more than enough to repay the en- 
tire cost of the job. 


Sewage Re-Use Considered 
at Los Angeles 

It is estimated that by 1965, water 
shortages will occur in Los Angeles 
County unless waste water reclama- 
tion is developed as a significant 
source of water. Of the 465-mgd 
sewage discharge of the city, 280 
mgd can reasonably be reclaimed 
and reused for ground water re- 
charge, industrial, agricultural or 
recreational purposes. To demon- 
strate the economic and esthetic 
feasibility of reclaiming water from 
sewage, it is proposed that a $1,500,- 
000 plant, designed to provide 10 
mgd of sewage suitable for recharge 
to ground water basins, be located 
in the impounding area behind the 
Whittier Narrows Dam. 

Information obtained from the 
operation of the demonstration plant 
will be supplemented by experience 
at three sewage treatment plants 
now operated by the Los Angeles 
County Sanitation Districts for 
water reclamation purpose. Informa- 
tion is also available from tests 
made by the County Flood Control 
District and the City of Los Angeles 
in their Manhattan Beach Ground 
water recharge experiment for pre- 
venting salt water intrusion.—From 
a paper by F. R. Bowerman, Assist- 
ant Chief Engineer, County Sanita- 
tion Districts of Los Angeles County, 
at the Los Angeles ASCE conven- 
tion. 


Data on the Nevada 
Highway Department 


In 1956-1957, 55 new maintenance 
units and 49 replacements were pur- 
chased costing $448,979 by the 
Equipment Division of the Nevada 
Highway Dept. In 1957-1958, 59 new 
units and 80 replacements were 
purchased at a total cost of $558,855. 
The Highway Department communi- 
cations system has grown consider- 
ably since its inception in 1954 and 
now consists of 233 mobile units, 8 
mountain-top repeater stations and 
27 base stations. 

In June, 1956 there were 185 pro- 
fessional engineers on the payroll. 
Since that time the figure has in- 
creased to 200. During the same 
period total personnel has increased 
from 896 to 1,052. 
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What About 
TRAFFIC ENGINEERING 


In Smaller Towns? 





HERE ARE many ways in which 

a town may put traffic engi- 
neering practices into action. If 
the town is large enough, the most 
desirable course is to secure per- 
manently the services of a trained 
qualified traffic engineer. If this is 
possible, contact should be made 
with the Institute of Traffic Engi- 
neers and the particular needs and 
conditions be made known. 

Many towns, unable to justify the 
full-time employment of a traffic 
engineer, retain consultants on a 
part-time basis. This plan has rap- 
idly gained favor in certain areas 
where it is convenient for the per- 
son to rotate his time among sev- 
eral towns. Of course, this requires 
that not too great a distance sepa- 
rate the towns being served. 

A natural question is, “How 
could a person of these talents serve 
the needs of my own locality?” Per- 
haps the most important considera- 
tion is that he base his conclusions 
and decisions on facts and needs. 
The traffic engineer knows how to 
collect and present the facts to “sell” 
needed improvements. If one-way 
streets are needed, he can supply 
figures justifying this need. In a 
similar manner, he can scientifically 
combat public pressure or opinion 
as to projects or items not needed. 

The flow of traffic can be thought 
of as being similar to the flow of a 
river or stream. The flow varies in 
volume and intensity; it sometimes 
changes course; and, most impor- 
tant, it can be measured. The results 
of these measurements thus become 
the chief tools of the engineer in 
applying corrective measures. They 
may indicate such things as the need 
to change the timing of a signal or 
additional off-street parking re- 
quirements. They are basic in de- 
signing traffic signal systems for un- 
interrupted flow and maximum effi- 
ciency of intersection capacity. 


Traffic Control Devices 


The traffic engineer has many 
tools in his possession in the form of 
modern traffic control devices. For 
example, in the signal field alone 
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advancements have been made of 
which the general public is unaware. 
You may have only three or four 
signals on the Main Street but there 
is no reason these could not be in- 
terconnected for uninterrupted traf- 
fic flow as is done in most major 
cities. There might be one major in- 
tersection loaded to capacity but 
strangled with poor signal efficiency. 
By changing to automatic or actu- 
ated equipment (whereby the vol- 
ume of traffic on each street deter- 
mines the timing of the signal), 
good results may be obtained. There 
have been cases known where this 
type of equipment can actually move 
more traffic faster than if a police 
officer were stationed at the inter- 
section. Expensive? Not necessarily, 
when consideration is given to the 
delay eliminated for the 
public. 


driving 


Realistic Speed Limits 


Most motorists have respect for 
traffic laws and _ regulations for 
which they understand the need and 
with which they agree. One of the 
greatest abuses in the past has been 
in speed zoning: for example, ex- 
tending a 30 mph zone to a corporate 
limit although the corporate line 
may be quite a distance from a 
built-up area or even in open coun- 
try. The results of traffic engineering 
studies have positively indicated 
that motorists will set their own 
speed which they think is safe and 
correct regardless of what speed 
limit signs may be posted. Far from 
being considered a bad thing, this 
characteristic or driving habit has 
been used to advantage as a means 
of setting a logical and reasonable 
speed zone. 

The traffic engineer uses an “85 
percentile” speed (the speed at 
which 85 percent of the public is 
driving at or below) as a basis in 
setting a proper speed limit. Thus 85 
percent of the people are automati- 
‘ally driving within the limit set 
and complying with the law. The 
motorist, when entering a zone such 
as this, consciously or sub-con- 
sciously has a feeling of respect 


rather than undue restriction. He 
agrees with the limit as it coincides 
with his own speed. To him it is 
right and proper and he is more 
apt to obey all traffic regulations. 
Aside from the benefits received in 
the field of traffic control, the public 
relations returns are invaluable. 


Use of Paint 


Sometimes the use of a bucket of 
paint can be instrumental in re- 
solving complicated intersections. 
Most every town has one or more 
of these where chaos reigns supreme, 
resulting in inefficient traffic move- 
ment as well as accidents. The traf- 
fic engineer employs “channeliza- 
tion” as a means of defining definite 
paths or routes for all vehicles, thus 
simplifying decisions for the motor- 
ist. This is done by studying care- 
fully all traffic flow movements 
from traffic counts followed by va- 
rious experimental designs on the 
drawing board. Usually the plan 
considered best is tried on a tem- 
porary basis, outlining the islands 
by use of paint or sand bags. Fol- 
lowing a trial period indicating the 
intersection to function successfully, 
the sand bags are replaced by per- 
manent structures such as concrete 
curbs. 

The field of traffic engineering it- 
self is too broad to attempt to give 
specific examples of all the functions 
involved. The preceding examples 
were given merely to emphasize 
some of the results possible in any 
sized town. Many towns, unable to 
obtain either a full-time engineer 
or part-time consultant, invest the 
authority or function in one of their 
own people, existing employees or 
departments. It is highly desirable 
that such person have specialized 
training. This is available through 
many colleges and universities as a 
one-year graduate course. Most of 
these schools offer fellowships and 
are especially desirous of obtaining 
students currently employed by 
towns and cities who will be likely 
to return to their former positions. 
In addition to training, also impor- 
tant is the authority given him and 
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the position in the framework of the 
city government assigned the func- 
tion. 

When not set up as a separate de- 
partment, this function has been 
placed variously, as with the city 
street department, de- 
partment of public works or police 
department. Being basically an engi- 
neering function, it is more logical 
that it be under the city engineer. 
Certainly, it will serve best 
the need is recognized and under- 
stood 

In the initial phases of organiza- 
tion, administrative problems are In- 
evitable in that it may be 


engineer, 


where 


necessary 


to dislodge some functions from their 
former position in the city govern- 
ment structure. For example, the 
traffic engineer will certainly require 
the service of signal electricians, 
many of whom might have previ- 
ously been located in the electrical 
or police divisions. He cannot be 
successful if the various personnel 
required are allowed to continue to 
under the 
others. It is imperative that he re- 
ceive the cooperation of other city 
departments and, if possible, be 
placed on the same level with other 
department heads. 

While traffic engineering activities 


serve supervision of 


are generally thought of as being 
confined to large metropolitan areas, 
it is hoped that this article has dem- 
onstrated the feasibility of their 
function in smaller towns. Such or- 
ganizations as the Institute of Traf- 
fic Engineers, Automotive Safety 
Foundation, American Automobile 
Association, Eno Foundation and 
many others are able to lend advice 
and assistance in various aspects of 
this field. Many states offer staffs of 
trained personnel to conduct various 
traffic studies for cities on a cost- 
participation basis. All of these aids 
are available to the smaller town or 
city for the asking. 





PERSONNEL SAFETY 
on the OHIO TURNPIKE 


BENJAMIN H. BOWMAN, 


Traffic and Safety Engineer, 


Ohio Turnpike Commission 


HE OHIO Turnpike has an envi- 

able record with regard to the 
safety of maintenance workers. 
Not a single worker has been killed 
or seriously injured in the perform- 
duties in the 
of the 241- 
The first sec- 
turnpike, a 22-mile 
stretch, December 1, 
1954; the remainder began to receive 
traffic on October 1, 1955. 

A complete program to 
safety in 


its 


ance of maintenance 


entire operation history 
Ohio Turnpike. 


tion of the 


mile 


opened on 


insure 
maintenance 
instituted by the 
the direction of the author 
its Traffic Safety En- 
Regulations which all work- 
e:1s must follow when employed on 
the the most dangerous 
place of exposure, are compiled in a 
booklet: “Standard Procedure for 
Maintenance and Construction Oper- 
ations Under Traffic.” The specified 
methods of safeguarding employees 
(and, of course, turnpike traffic, too) 
are listed in condensed form below: 

1) Equipment (except while be- 
ing used) shall never be parked 
anywhere along the roads except on 
the right-hand shoulder or on the 
grass area beyond, completely off 
the traffic lanes. 

2) Equipment must always oper- 
ate in the direction of traffic unless 
specific 
is obtained. 


operations 
was Commission 
unde) 

who is and 


ginee! 


roadways, 


permission to do otherwise 
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3) Maintenance vehicles, before 
crossing medial strip, must pull over 
on right-hand shoulder and wait for 
passage. Such must 
be kept to a minimum. 


clear crossings 


4) No construction work involv- 
ing occupancy of travel lanes or 
shoulders shall be done during dark- 
bad weather or on weekends, 
except by special permission. 


ness, 
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“PLEASE MEN WORKING" 


work SITE 





Medial Strip 





[ Tc- 


4 


Medial Shoulder 





os 


Rubber Cones 
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TC-6 Turnpike 


f Traffic Lanes 








Outside Shoulder 





SIRS 


Tc-1 
TC-2 
TC-3 
TC-4 
TC-5 
TC-6 


“No Passing - Keep Right" 
“No Passing - Keep Left" 
“Caution - Men Working” 

“End - Construction Area” 





% Mile—~ 
1 Mile ——+ 
TC-O “Caution - Construction Area 2 Mi." 


“Caution - Construction Area 1 Mi." 
“Construction Ahead (Speed) MPH" 








‘work SITE 





NOTE: Work sites exceeding 
1000-ft. length shall be 
marked with an additional 
TC-5 sign at each 1000-ft. 
interval. 








..DIAGRAM illustrates prescribed use of signs in relation to repair and main- 
tenance zones. The same plan is followed in marking work sites next to the medial 
strip except that the devices are placed on the medial side of the traffic lanes. 
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Personnel safety is a highly important consideration of public works 
engineering and management. This is one of a series of articles on the 
subject. These have been prepared by leading engineers at the request 
of the Editors of Pustic Works. Subsequent articles will cover such 
activities as water works, sewerage and refuse collection and disposal, 
plus other aspects of highway construction and maintenance. 








5) No equipment, other than that 
designed for highway transpor- 
tation, shall be moved on the turn- 
pike at night or under adverse 
traffic, weather or roadway condi- 
tions. 

6) Workmen 
traveled lanes 
treme caution. 

7) All equipment operating on 
the turnpike shall have a red flag 
mounted on both the left and right 
rear sections. 

8) Whenever workmen are em- 
ployed within five feet of the out- 
side shoulder, “Please—Men Work- 
ing” signs and rubber cones shall 
be placed in advance of work areas 
(as prescribed in detail in the 
“Standard Procedure”). In no in- 
stance shall work on the main road- 
ways obstruct more than one traffic 
lane. When equipment is continually 
advancing, flagmen and red flashing 
signal lights must be used, with the 
flagmen on foot or on a vehicle 
located 500 to 800 feet behind the 
operating equipment. 

9) Flagmen shall use a red flag 
at least 18 ins. square, shall perform 
duties courteously, and shall not 
stop traffic unless necessary for the 
safety of all concerned. 

10) Signs and rubber cones shall 
be removed at the end of the work 
day unless state of work requires 
continuation of warning devices in 
which case the Traffic and Safety 
Engineer may prescribe additional 
safety measures. 

11) Any earth, gravel or other 
material spilled on traveled lanes 
or shoulders shall be immediately 
removed, with traffic adequately 
safeguarded during the period of 
removal. 

12) Materials may not be stored 
on traveled lanes, bridges or shoul- 
ders. 


shall not 
without 


cross 
using ex- 


Vehicles employed in snow and 
ice control operations are equipped 
with alternate flashing red lights 
and have red flags on the two rear 
corners. These vehicles must move 
in the direction of traffic. 

In pavement-marking operations, 
Ohio Turnpike equipment 
flashing lights and red flags, and 
traffic is diverted from the affected 
lane by 28-in.-high rubber cones. 
Two patrolmen from the turnpike 
contingent of the Ohio State High- 
way Patrol are assigned to the oper- 
ation at all times in Turnpike Patrol 
cruisers, one following immediately 
behind the paint-striper and the 
other trailing to the rear at the 
point where “Wet Paint” signs first 
appear. 


uses 


On the rare occasions when major 
surface repairs have required the 
closing of one of the traffic lanes 
during hours of darkness, portable 
generators are used on the site to 
provide electric current for incan- 
descent lamps which are strung on 
a diagonal line, one-half mile in 


length, diverting traffic to the proper 
lane. This type of marking during 
the hours of darkness has proved 
to be exceedingly effective. 

Maintenance personnel also re- 
ceive training in fire-fighting, schools 
being held once a year, with demon- 
strations of the types of equipment 
necessary to fight various types of 
fires. Fire trailers are stationed at 
all maintenance buildings to assist 
in protecting vehicles on the turn- 
pike as well as turnpike plant and 
equipment, 

Safety posters supplied by the 
Ohio Industrial Commission are ex- 
hibited at all eight maintenance 
buildings. 

















- “Caution Men Working" sign. 
“Wet Paint" sign. 
"Keep Right - No Passing” sign 
mounted on top of pickup truck 
("Z" block retriever) No. 1. 
Patrolman (Operator 2) and 
Flagman (Operator 1). 
Traffic Cones. 
Pickup truck (retriever) parked. 
Patrol car with flashing red 
light operating, parked. 


rear of same, with flashing red 
light operating. 
4 - Paint truck. 


Patrol car moving forward at same 
speed as paint truck, maintaining 
an interval of 200 to 500 feet to 


Medial Shoulder 
Outside Shoulder 





=_> 


1, When pickup truck No. 1 moves for- 
ward to retrieve "Z" blocks, operator 
will pick up sign A (and sign B, if 
not mounted on retriever-trailer unit 
as proposed) and carry same forward 
to next set-up location. 


13) Maintenance vehicles used on 
the turnpike must be equipped with 
two red flashing lights for use when 
equipment is stopped on shoulder 
or is operating at less than normal 
traffic speed. Red flags may be sub- 
stituted for flashing lights on mow- 
ers. 

In addition to these procedures, 
the Ohio Turnpike Commission pur- 
sues rigid safety policies with re- 
spect to other maintenance activities. 


ALL TRAFFIC 





2. Patrolman operating car No. 2 will 4 

pick up traffic cones and move forward a 
in passing lane at an interval of 100 
to 200 feet to rear of pickup truck 1. 





-_> 




















@ SAFETY procedures for traffic lane painting operations are illustrated above. 
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ODOR and INSECT CONTROL 
at an OPEN LANDFILL OPERATION 


BART PAINO, 
Commissioner of Public Works, 
Dobbs Ferry, New York 
and 


CHRIS E. OLSEN* 


HE HOMES of Dobbs Ferry are 

largely situated on steep slopes 
which descend rather abruptly to 
the Hudson river. The shore line is 
very narrow, and until recently the 
residents were limited in the recre- 
ational opportunities afforded by the 
Hudson. They had the river but 
little shore line. 
Twelve years ago a plan was pre- 
sented proposing a landfill opera- 
tion which eventually would give 
Dobbs Ferry many acres of valu- 
able river front park and play 
ground. 

Originally there was very little 
room for parking around the rail- 
road station in Dobbs Ferry. The 
first result of the land-fill operation 
was the creation of a parking area 
there for commuters, and this has 
been enlarged periodically as the 


access to its 


need arose 

A river wall of heavy boulders 
was constructed to enclose some fif- 
teen acres of shallow water. Land- 
fill operations were begun along the 
portion farthest removed from habi- 
tations. To date approximately eight 
acres of river front park have been 


*Mr. Olsen, formerly with the American 
Museum of Natural History, is a re- 
tired entomologist who was asked for 
help on this insect problem. After ex- 
amining the Dobbs Ferry landfill he 
remarked that he had collected insects 
in the arctic, temperate zone and the 
tropics, but never in a garbage dump. 


created and planted with lawns and 
trees. 

During the early years of the 
landfill operation we did not receive 
any complaints about odors or in- 
Later, as our operations 
moved closer to private homes and, 
finally almost directly beneath a 
large apartment house complex, we 
received occasional complaints. No 
matter how carefully we conducted 
our operation wind currents and 
climatic conditions would periodi- 
cally give rise to justifiable com- 
plaints. The continual unloading of 
refuse trucks was perhaps more to 
blame than the actual landfill op- 
eration. However, since for several 
years the creation of additional river 
front acreage will continue to be 
close to and beneath the windows 
of our fellow citizens and constitu- 
ents, we began two years ago to 
consider ways and means by which 
future trouble might be prevented. 
We were not merely 
about odors but also with insect 
pests, primarily flies and mosquitoes. 

We reviewed available literature 
and consulted with several sanitary 
engineers and health department 
officials. Chemical means seemed 
best suited for our needs. What we 
particularly desired was a chemical 
which would embody effective odor 
and insect control in one operation. 
Preferably, it should also be of low 
toxicity to humans so that it might 
be handled by our men without 
extra and costly precautions. Fi- 
nally, it must be economical enough 
to meet our limited budget. 

Cloroben was being used by 
neighboring towns for odor control 


sects. 


concerned 


in sewer lines, lift stations and 
treatment plants; and it appeared to 
eliminate roaches and flies in 
sewers. In June, 1958, we obtained 
samples and conducted a number of 
preliminary tests of raw garbage 
being unloaded and on fill being 
compacted. These tests indicated that 
odors could be controlled with a 
dilution of less than 1 percent. When 
we tried to observe the effect of this 
dilution on insect life we found that 
our refuse insect population was a 
great deal more complicated than 
we had suspected. There were seem- 
ingly countless varieties. This led 
to an agreement with the co-author 
by which he could have all the in- 
sects in the Dobbs Ferry landfill in 
return for which he would deter- 
mine how much Cloroben the village 
must apply in order to control or 
eliminate the insect population. 
Meanwhile, we concentrated on the 
odors. 

Our landfill procedure follows a 
standard operation. Refuse collectors 
unloaded their trucks at the edge 
of the area being filled. The refuse 
is thereafter sorted by our attendant 
who removes large metal objects for 
disposal to scrap collectors and 
burns excessive amounts of wood, 
cardboard and paper. The remaining 
refuse is spread to a depth of 3 
feet, compacted with a tractor to 18 
inches and covered by 1 foot of 
crushed rock and soil. 

The landfill operation is four feet 
above the level of the enclosed la- 
goon which means that a certain 
amount of uncovered raw garbage 
is exposed along the shore line. The 
water of the lagoon close to the 








@ TO suppress odors, a 2%2-acre portion of the landfill was 
sprayed with a dilute Cloroben solution, using an old pumper. 


114 





@ COMPLETED Iandfill section has been converted to 
commuter parking space and a park with lawns and trees. 


PUBLIC WORKS for April, 1959 

















landfill operation is therefore high 
in sulfides and contributes to the 
odor problem. 


Chemical Application 


Our first large scale application of 
Cloroben took place in July at 
which time an old fire engine was 
pressed into service. A 1 percent 
dilution of Cloroben was made and 
we sprayed 800 gallons of this over 
an area of 24 acres. In compacted 
areas the application was light; over 
raw garbage a little heavier: and 


spread over the area to be filled. 
The shore line will receive a sepa- 
rate application every Friday after- 
noon at the end of the working 
week. Finally, we plan to treat our 
refuse collecting trucks periodically 
with a 1 percent dilution of the 
chemical. 

Reclaiming or creating new land 
by the use of refuse normally does 
not involve serious insect problems, 
for insects breeding in refuse do not 
travel any great distance. Flies are 
attracted to those particles in waste 








FILLED AREA 








HUDSON RIVER 





BEING FILLED 





TO BE FILLED 











@ LANDFILL operations in Dobbs Ferry have created approximately eight acres of 
river front park. Location close to residential areas makes odor control necessary. 


along the water edge and in the 
lagoon waters very heavy. In fact, 
the water along the shore received 
enough of this dilution to give it a 
white tinge. The results were re- 
markable. Odors were suppressed 
almost on contact. During the after- 
noon, when spraying was complete, 
we were unable to detect any ob- 
jectionable odors even when stand- 
ing in the center of the landfill area. 

No refuse was unloaded in the 
areas receiving the initial spraying, 
and we observed it for several weeks 
to determine the residual effect of 
the application. The chemical ap- 
peared to have some lasting effect 
and odors now developing came 
from the unsprayed areas. In late 
August we made a second applica- 
tion but limited this to the new fill 
and the shoreline and in September 
we made a third and similar ap- 
plication. Since the first experiment- 
al use of Cloroben we have not 
received a single odor or insect 
complaint. Now that we are con- 
vinced that this chemical is the an- 
swer to our problem we plan to 
establish a regular routine proce- 
dure for the next year. Raw refuse 
will be sprayed as it is received and 
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which are odoriferous and in a state 
of decay. 

Where ideal landfill operations 
are possible, that is, when a safe 
distance from populated areas and 
of such character that the waste can 
be compacted and covered promptly, 
few if any insect problems occur. 
When this landfill was first examined 
July 3, 1958, it was obvious that 
many species of insects were native 
to the area, and that many others 
were delivered in the refuse col- 
lected in the Village. It was also 
noted that the insect population was 
not limited to flies, but included 
beetles, mosquitoes and roaches. 


Insect Identification 


During July, August and Septem- 
ber a number of insect collecting 
expeditions were made to the land- 
fill and a surprisingly wide range 
of insects were caught. Some of 
these were perhaps of interest only 
to an entomologist, but for the most 
part, the insects collected belonged 
to species generally termed pest- 
flies, mosquitoes and gnats. All 
were mounted, labeled and dis- 
patched to Cornell University for 
making a final identification of the 


collection. It appears that complete 
surveys of insect species inhabiting 
refuse disposal areas have largely 
been neglected by entomologists. 

Dr. C. O. Berg, Department of 
Entomology at Cornell University, 
reported that the 200 insect speci- 
mens from the landfill were unusual 
in that it included species that he 
seldom received. Among the fly 
specimens identified by Dr. Berg 
were Musca domestica, Ophira sp., 
and Phaenicia serica. These are all 
potential disease carriers. The bal- 
ance of the insects identified were 
pest varieties. 

Dobbs Ferry, on the other hand, 
was more concerned with establish- 
ing an effective and economical 
means of chemical control. It was 
agreed that we would try to deter- 
mine the insecticidal effectiveness 
of a landfill and refuse spray using 
Cloroben. This material had been 
primarily used for odor control in 
which field it performed well. Its 
inhibitory effect on insects and lar- 
vae had been noted but the exact 
dilutions needed to establish a com- 
plete kill or satisfactory control 
were not definitely known. On July 
23 the Dobbs Ferry landfill area was 
examined before and after being 
sprayed with a 1 percent dilution. It 
soon developed that it was difficult if 
not impossible to make exact deter- 
minations in the field. The reduction 
in numbers of insects present was 
obvious and remarkable but not 
complete. There also existed the 
possibility that. many were only 
temporarily affected and might later 
recover. We might have collected 
live specimens, confined them and 
tried various dilutions, but instead 
decided to create a miniature gar- 
bage dump near the home of the 
co-author at West Nyack. Here 
within a few weeks we had a nat- 
ural uninhibited insect population 
which could be watched and studied 
in comfort. Various species were 
isolated, corresponding largely to 
those collected at Dobbs Ferry. We 
then made various dilutions of 
Cloroben ranging from 1 to 5 per- 
cent. During August and into Sep- 
tember we continued our observa- 
tions. We arrived at the following 
conclusions. 

A 1 percent dilution applied lib- 
erally will establish practical con- 
trol at a level estimated as an 80 
percent reduction. A 5 percent dilu- 
tion will kill all species of insects. 
From our observations and studies 
we have concluded that Cloroben 
offers interesting possibilities for the 
control of insects and larvae in 
waste disposal operations and stag- 
nant waters. 
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A Metropolitan County 


Organizes for Storm Drain 
MAINTENANCE 7“ 














ROBERT J. HAJZYK, 


Chief, Bureau of Operations, 
Department of Public Works, 
Baltimore County, Maryland. 


URRICANE DIANE, moving 
northeasterly at fifteen miles 
per hour with winds up to one hun- 
dred miles per hour, expected to 
strike the Baltimore area in eight 
hours. That was the message re- 
ceived Friendship Aijrport 
weather station by our Bureau of 
Operations on August 16, 1955. 
Emergency orders were issued to 


from 


the highway, water and sewer per- 
sonnel to be on alert. All equipment 
necessary to combat the possible 
effects of the hurricane had to be 
checked within seven hours. At that 
time the clean-up from the previous 
hurricane had not yet been com- 
pleted, and the men were working 
desperately to finish their tasks prior 
to the arrival of Diane. 

Hundreds of people had to be 
their during 
hurricane Connie due to flooding of 
streams which turned to 
rivers, destroying everything within 
reach. Cooperation among all de- 
partments of the county prevented 
loss of life, but nothing could be 
done to prevent hundreds of thou- 
sands of dollars damage to private 
property, county roads and bridges. 


moved from homes 


vicious 
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@ TYPICAL flood in a subdivision development after a heavy rain. Lack cf proper 
storm drainage, or of maintenance of existing drains, can be costly to householders. 


After Diane had passed, the work 
of cleaning up and repairing the dam- 
age was begun again by the forces 
of the Bureau of Operations. While 
this work was proceeding, a meeting 
was called by John B. Funk, Di- 
rector, Department of Public Works, 
to discuss means of reducing the 


damage caused by storms and hurri- 
canes. 

Prior to this meeting, the county 
had no organized storm drain main- 
tenance; work on storm drains was 
accomplished periodically by men in 
the sanitary sewer division. It was 
realized that something had to be 





@ ENCLOSING and extending a storm drain in Towsonvale. Open drains require ex- 
cessive maintenance work for removal of trees, bushes, etc., which reduce capacity. 
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done to prevent the recurrence of 
storm damage resulting from every 
heavy rain. Further damage was 
being caused by the past lack of 
control over building operations in 
the flood plains of numerous streams 
in the county. This deficiency had 
been rectified in 1951, when the De- 
partment of Public Works was given 
authority to prevent building in the 
fifty-year flood plain, but the prob- 
lem still existed for those property 
owners who had located in the flood 
plain prior to 1951. 


Organization Requirements 

Every year ten thousand new 
homes and approximately thirty-five 
miles of new roads in Baltimore 
County add to the amount of storm 
water discharged to the streams. No 
maintenance work had ever been 
done to these open streams; in fact, 
they had become obstructed by 
trees, weeds, bushes, sediment, and 
debris which reduced their capacity 
With these facts in mind, we began 
the task of preparing an organiza- 
tion with equipment to perform 
necessary work on drainage systems 
to have them operate at full ca- 
pacity. This organization had to be 
of sufficient size, in personnel and 
equipment, to show results in its 
first year of operation, but not so 
large that the cost would reflect 
unfavorably on the tax rate. 

As the county is divided into a 
Metropolitan area and a Rural area, 
it was deemed feasible to begin this 
program in the Metropolitan area. 
This was divided into nine zones, 
each having six men: a foreman, a 
truck driver, and four laborers. The 
entire program was to be super- 


@ DEVELOPERS must contribute, on a sliding scale, per front foot, for enclosing 
streams within the development and for the installation of needed storm drainage. 
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@ EQUIPMENT for one storm drain crew: From right to left, a 22-ton dump truck, 





a panel truck, an air compressor, sewer cleaning rods, a centrifugal pump and chain 
saws. In the background is a typical highway maintenance shop. There are 9 crews. 


vised by a Deputy Chief of the 
Storm Drain Division, under the 
Bureau of Operations. 

Each of these zones was to be 
equipped as follows: one 1-ton panel 
truck; one 24%2-ton dump truck; one 
centrifugal pump; one diaphragm 
pump; 500 ft. of fire hose; 500 ft. of 
steel cleaning rods; 100 ft. of steel 
tape; and one 36-in. power saw. A 
central pool of heavier equipment, 
to be used where the need might 
arise, was set up as follows: one 
34-yard dragline; one 42-yd. drag- 
line; one tractor backhoe; two 
Gradall machines; and two No. 933 
Traxcavators. 


It was evident from the beginning 
that our hopes of a regular pre- 
ventive maintenance schedule could 
not be realized with our existing 








forces. We were taxed to fullest ca- 
pacity to handle complaints coming 
into the office. 

It was urgent that the outfall 
streams for the county enclosed 
storm drains be dredged to provide 
adequate waterways. Local public 
laws gave the county the right to 
dredge the streams to their original 
grade line and to remove obstruc- 
tions which interfered with the flow; 
and also gave the right of access 
over private property to perform 
this work as long as no damage was 
done to the property. The problem 
of widening, deepening and realin- 
ing the streams to carry off the 
additional water contributed by the 
new developments upstream pre- 
sented a problem, since before work 
could begin, each property owner 
had to be consulted, advised of our 
intentions and his permission ob- 
tained in writing. 


Stream Enclosure 


The county has required the en- 
closure of open streams passing 
through new developments, and also 
the installation of needed storm 
drains within the development. 
Under the policy set up in the 
Department of Public Works, each 
developer must contribute, on a 
sliding scale: cottage developments 
at $6 per front foot with a maximum 
of $350 per lot; group houses at 
$7.50 per front foot with a maximum 
of $250 per lot; semi-detached 
houses at $7.50 per front foot, with 
a maximum of $300 per lot; acre lot 
developments pay actual cost; com- 
mercial and industrial also pay 
actual cost. The money is used for 
the enclosure of the storm drain 
system within the development, or 
if not needed in that development, 
for installation of storm drains in 
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@ CLEANING existing flow channels, widening, deepening and improving alinement 
are necessary to permit carrying off additional flow from new developments above. 


owner-de- 
veloped areas. Funds are also pro- 
vided for this program through the 
issuance of bonds which are in- 
corporated in a two-year capital 
program which must be approved by 
the voters through a referendum. 
Certain projects which are of such 
nature as to require a large amount 
of force-account work and which 


other developments or 


cannot readily be bid by contractors, 
are submitted to us for bid. In the 
event that the Bureau of Operations 
is low bidder on such work, the 
contract is given to our forces. At 
times the county will participate 
with an individual in the enclosure 
open stream through his 
property when it is found that the 
enclosure will reduce damage to the 


of an 


property owner as well as to rights- 
of-way owned by the county. The 
percentage of participation is de- 
termined by the Director of Public 
Works and the County Executive. 
This program has been in effect for 
approximately four years, and has 
been accepted by the property own- 
ers, at times reluctantly, but at other 
times willingly. As a result of this 
program we have, at the present 
time, organized one crew whose 
primary function is the completion 
of these projects upon the award to 
our bureau. 

Progress is being made in elimi- 
nating flooding which has occurred 
along various streams in the county. 
The program of dredging requires 
only heavy equipment and a mini- 
mum of supervision, allowing the 
use of other personnel for handling 
complaints and for doing some pre- 
ventive maintenance. 

This bureau intends to pursue 
this operation to its fullest extent 
so that a full-scale maintenance pro- 
gram can be realized, and full pro- 
tection can be given to all property 
owners against property damage re- 
sulting from storms. 





FORMULATING A FINANCIAL PLAN 


—for Local Government 





HARRY L. SEVERSON 


Financial Economist 
and Bond Analyst 


HE DEVELOPMENT of a sound 

financial plan for a dynamic 
community requires creative and 
imaginative thinking. The rapid 
growth and transformation taking 
place in urban centers is resulting 
in a considerable amount of discus- 
sion of the type of political organ- 
ization required to cope with the 
problems of modern living, for the 
existing political entities are still 
basically those which were devel- 


the realm of finance, the readjust- 
ments have been particularly slow 
in emerging. The public has not been 
willing to admit that a very large 
amount of additional revenues must 
be provided through taxes if local 
governments are to meet, in any 
reasonable manner, the demands for 
increased services being made upon 
them. 
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Many of the readjustments re- 
quired by the changed way of life 
will be disconcerting and certain 
ones such as heavier taxes will be 


painful. Those communities which 


lack leadership and drift with the 
financial winds will doubtless en- 
counter more jolts in making these 
transitions than those which prepare 
for them. There is little hope of a 
community getting what it needs 
unless the officials have a reasonably 
clear idea of the goals toward which 
they are working. An administration 
which knows what the community 
wants can to some extent guide its 
development during this period of 
flux, although the period when a 
change of direction can be made 
economically may be very short. 
One of the functions of financial 
planning, the subject of this article, 
is the prevention of a financial 
sprawl which in its own enervating 
way can be as wasteful as other 
types of metropolitan sprawl. 


The variation in resources and 


responsibilities of the many local 
governments even within the same 
metropolitan area are such that no 
standard pattern of finance can be 
successfully imposed on a group of 
local units. In developing a financial 
plan recognition must be given to 
the illogical structure of local gov- 
ernments. Even though boundary 
lines between jurisdictions may be 
the result of political accidents of 
the past and, therefore, do not delin- 
eate economic units, they are very 
important when financial capacity is 
being considered since it is the polit- 
ical unit, not the economic unit, 
upon which taxes are levied. More- 
over, a great deal of local pride has 
grown up around many of these 
political units and attempts to create 
a more logical organization often run 
into serious opposition. 

The costs of each projected capital 
improvement (as well as the other 
demands for funds), and the avail- 
able methods of financing should be 
considered at all stages of the plan- 
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ning process, but the definite formu- 
lation of the financial plan becomes 
one of the later steps. The amount 


of funds which will be required, 
and the timetable, will be developed 
from the capital facilities survey and 
the capital budget. The gap between 
“needs” and “means” which is so 
frequently encountered will presum- 
ably have been resolved at an earlier 
stage. The problem at this point is 
how to marshall efficiently, over a 
stated period of time, the available 
financial resources to meet the ex- 
panding needs of the community. 
The Major Policy Decisions 
The preparation of the financial 
plan involves a number of major 
policy decisions. This typically in- 
volves many compromises, not only 





The principal upon which interest 
must be paid is reduced and since 
credit quality is improved the rate 
is also likely to be lower. Another 
very important advantage of a pay- 
as-you-go policy, when combined 
with rather rapid amortization of the 
principal, is that volume of debt is 
held down thereby conserving credit 
for genuine emergencies. The cities 
which entered this period of rapid 
growth with their existing capital 
improvements largely paid for are 
in a much better position to finance 
new projects than those which had 
a large debt. 

Debt service is not pleasant to 
contemplate, but with the great in- 
crease of debt it will inevitably 


become a larger item in the budget 
of most local governments. 





because the goals are not entirely 
compatible, but also because of the 
conflicts of interest, real or fancied 
between various groups and geo- 
graphical areas. Unfortunately these 
conflicts often generate colorful ora- 
tory and emotional outbursts, which 
attract a great deal of attention. This 
tends to obscure the obvious fact 
that almost everyone has an interest 
in promoting a thriving harmonious 
community. It is this common inter- 
est that astute public officials high- 
light when attempting to work out 
the major compromises. 

With the important exception of 
highways, a large proportion of the 
cost of capital improvements made 
by state and local governments has 
been financed traditionally by bor- 
rowing. In some instances, the law 
requires that the entire cost of cap- 
ital improvements be met in this 
manner. In the short run this is 
usually the easiest method of finance 
—aside, of course, from getting a 
grant from another Government. A 
presumption has come to prevail 
that all or at least most of the cost 
of capital improvements should be 
financed by borrowing. This is un- 
fortunate because a strong case can 
be made for paying for a part of 
the cost of each project on a pay-as- 
you-go-basis. The strongest argu- 
ment in favor of this is economy. 
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The plans for raising the addition- 
al revenue required to service an 
expanding debt structure should be 
made when the proposed capital 
facilities are under contemplation. It 
is easier to get an authorization to 
levy more taxes while public en- 
thusiasm over the new improve- 
ments is running high than it will 
be later. After the projects have 
been completed they are quickly 
taken as a matter of course. The in- 
conveniences which lead to their con- 
struction are soon forgotten, but any 
increases in taxes hurt most when 
they are imposed. Also by levying 
the additional taxes at the time the 
improvements are authorized some 
funds accumulate for at least a 
token pay-as-you-go. Furthermore, 
the coupling of the tax-levy and the 
authorization of the improvement 
tempers the demands on the part of 
the public for additional capital im- 
provements. Public officials are like- 
ly to find that problems of balancing 
the budget are somewhat reduced 
by keeping a separate price tag on 
each large project. 

The problems of providing addi- 
tional funds for debt service are 
complicated by the fact that the new 
capital facilities must be operated 
and all of the other costs of govern- 
ment are also rising. The demands 
for additional services tend to de- 





velop even more rapidly than the 
community grows while revenues 
expand very slowly—except as def- 
inite steps are taken to increase 
them. Outmoded restrictions often 
make the task of raising more rev- 
enue difficult. 

Tax ceilings may make it difficult 
to raise more revenues from the 
taxes upon which such ceilings are 
imposed. Exemptions, such as the 
homestead exemption, may also re- 
duce the yield of certain taxes while 
in other instances tax payer resist- 
ance to higher levies limits the feas- 
ibility of obtaining more revenue 
from a particular tax. Consequently 
the search for new and less obvious 
forms of taxes goes on continuously 
along with pressures upon other 
governments for grants-in-aid. 
There is a rather pronounced tend- 
ency to impose user taxes wherever 
feasible. Familiar examples of this 
are water bills, to which a charge 
for sewage disposal may be attached, 
parking fees, and tolls for the use of 
bridges and highways. 

Local officials are caught in the 
middle. On one side pressures are 
heavy to keep taxes from rising 
much above those in adjoining com- 
munities, while on the other pres- 
sures are likely to be equally strong 
to provide a level of services at least 
as high as the neighbors enjoy. A 
community which makes a_ poor 
showing on either count is likely to 
be adversely affected in the competi- 
tion with its neighbors for new 
factories, commercial developments 
and residential housing. Once a 
wave of growth has passed over an 
area a pocket of retrogression may 
develop, after which it becomes dif- 
ficult to attract private develop- 
ments. 

The task of raising additional rev- 
enues is so great that expanding 
communities, from necessity, are 
likely to use a combination of all 
methods. In practice, expediency 
may play an important role. When 
there is a tendency to make each 
decision regarding additional rev- 
enues independently the tax system 
as a whole may take on a weird 
shape. It is, therefore, necessary to 
review the revenue system in its 
entirety to ascertain its adequacy, 
its vulnerability to a depression and 
its flexibility. This is the proper 
place to emphasize the embarrass- 
ment which may result from inabil- 
ity to fill the gap due to declining 
revenues in a depression. Prospec- 
tive investors in the bonds of the 
unit are always favorably impressed 
by a reserve of unused taxing power 
for emergencies. 

(Continued on page 144) 
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NFORMATION valuable in the de- 
sign of water works can be gained 
from an understanding of the effect 
that land uses have on water de- 
mands. The extent of future expan- 
sion for each land use, the intensity 
of development and the direction 
and limits of growth influence water 
use. So do recent trends in domes- 
tic consumption. Both are important 
and must be considered in deter- 
mining the adequacy of any wate1 
system to meet future growth. 

A land development plan provides 
information on the amount of land 
that will be devoted to each pur- 
pose and how intensively it will be 
utilized through gradual develop- 
ment. From knowledge of how much 
water each individual use requires, 
the total consumed in the area can 
be computed, Peak water demands 
are the bases for designing certain 
distribution facilities, but for proper 
design it is necessary to know where 
maximum located and 
how much water each is likely to 


use 


users are 


Though the characteristics of dif- 
ferent cities are far from uniform, 
a selected sample! of 165 communi- 
ties in 36 states, with a combined 
population of 21,354,000, 


water system customers according 


classifies 


to land use as 89.9 percent residen- 
tial consumers, 8.5 percent commer- 
cial, 0.9 percent industrial and 0.7 
percent public facility. Another sur- 
vey® of 170 cities with populations 
of 25,000 or more, 
or residential consumption as 42.8 
of the total, commercial 
with 18.9 percent, industrial with 
24.9 percent and public and othe: 
with 13.4 percent. Consumption fig- 
ures, classified 


showed domestic 


percent 


according to land 
use also, will vary greatly with local 
conditions 


Average Residential Use 
Per capita water consumption for 
all classifications of customers has 
increased from about 90 gallons per 
day in 1900 to 127 gallons in 1940, 
149 gallons in 1954 and 155 gallons 
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An abstract and condensation of a 
thesis submitted to the Faculty of the 
University of North Carolina in partial 
fulfillment of the requirements for the 
degree of Master of Regional Planning 
by Rodolfo Silva, San Jose, Costa Rica. 


in 1955, according to a number of 
studies.*.*. 4 Three factors dominate 
in affecting the steady increase in 
that portion attributed to residen- 
tial consumption: Modern techno- 
advances _ in 


logical water-using 


about 6.5 to 9 gped. The automatic 
dishwasher uses water at a rate of 
2.5 to 5 gpm, requiring from 4 to 8 
gallons per load.6 The use of an 
7-gallon-per-load  dish- 
washer 3 times a day would demand 
21 gallons of water daily, or about 
6 gped. The garbage disposal unit 
demands from 1.5 to 2.5 gpm,° and 
it is estimated that it needs from 3 
to 4 gped to be operated.® 

The lawn sprinkler system and 
the air conditioner have increased 


average 





TYPE OF CONSUMER 


Data Sources: 165 Cities in 36 States 


Total Population 21,000,000 


Residential—89.9% 





vy \__ Commercial —8 5% 
| \__- industrial —0 9% 
public and Other—0.7% 


PROPORTIONAL WATER USE 





Data Sources: 


170 Cities of 25,000 or more population 


Commercial 


18.9% 


Industrial 
24.9% 


Residential 


42.8% 











@ NUMERICALLY, residential consumers far outweigh all other types, though they 
represent less than half of total water consumption. Data from references 1 and 3. 


home appliances; higher incomes 
and better standards of living; and 
the trend toward suburban living. 
The average rate of water use for 
an automatic washing machine is 
3 to 7 gpm, with a total volume of 
36 to 50 gallons used per washing 
cycle.” The number of times it is 
used during the week varies from 
once a week for small families to 
every-day use in homes where 
small children. If the 
machine is 


there are 
washing operated 5 
times a week, the amount of water 
required would be from 180 to 250 


gallons per family per week, or 


not only the average water use, but 
the peak residential loads. Although 
the lawn sprinkler cannot be strict- 
ly considered a new element in the 
water-use picture, underground 
lawn-sprinkling systems were not 
used extensively until recently, 
when the advent of plastic pipe 
made them much cheaper and with- 
in reach of most medium income 
families. For a medium size lot (60 
x 100 feet) with a 3,000-sq. ft. lawn, 
about 1850 gallons per week or 75 
gped would be required to water it, 
assuming that one inch of water per 
week will be adequate for the 
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proper maintenance of the lawn. In 
Great Neck, New York, it was de- 
termined that the average lawn 
sprinkling system created a demand 
of over 70 gpm, equal to the aver- 
age rate required to supply a nor- 
mal residential population of 700 or 
more.‘ 

Air conditioning has had a sub- 
stantial effect on the use of water. 
Water-cooled units for residential 
use range in size from 3 to 10-ton 
capacity, requiring about 1.5 to 2 
gpm per ton. This imposes a water 
demand of 6 to 20 gpm, as water 
conserving services are not gener- 
ally economical in these sizes.° If a 
3-ton air conditioner installed in a 
home is assumed to operate an 
average of 8 hours a day without 
water conservation during the sum- 
mer at a rate of 2 gpm per ton, the 
total water required would be 86,- 
400 gallons per month, or about 825 
gped. This is about 15 times the 
average winter consumption for the 
same home.® 

Higher have allowed 
families to provide for more com- 
plete sanitary facilities in their 
homes and to buy a number of the 
modern appliances mentioned above. 
Multiple bathroom facilities and 
even individual swimming pools are 


incomes 


now often found in_ residential 
neighborhoods. 
Finally, the trend toward more 


spacious living in the suburbs has 
also had an important part in in- 
creasing residential water use. The 
movement of population to the sub- 
urbs has been spectacular during 
the past decade. Of a gain of 11.8 
millions in civilian population in 
the United States from 1950 to 1955, 
almost 98 percent took place in 
metropolitan areas. The growth rate 
of the suburbs was seven times that 
of central cities. Suburban areas 
showed an increase of 27.8 percent 
during the period, while central 
cities increased by only 3.8 percent.® 
The result of these trends, for which 
the increased use of the automobile 
is largely responsible, has been to 
contribute to rising residential wa- 
ter use. Suburban homes have been 
built on larger lots, with more ex- 
pansive lawns, and the preservation 
of the grass and plantings has re- 
quired the use of large quantities 
of water, particularly the 
hot dry summers.!” 


during 


Maximum Day Demands 


The water consumption 
has increased considerably in the 
last decades. However, the rate of 
growth of peak demands has been 
even more pronounced, and a grow- 
ing spread between the maximum 


average 
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@ FREQUENCY distribution of residential water use, as 


demand be ob- 
most communities. The 
maximum and average pumpage for 
Chicago, Illinois, from 1920 to 1953, 
shows that the ratio of maximum- 
to-average day has increased almost 
1 percent per year for the last 10 
years, while the ratio of maximum- 
to-average hour has increased at a 
pace of about 114 percent yearly.?! 
These increased ratios are believed 
to be caused by the previously 
mentioned factors: air conditioning, 
lawns, and the numerous automatic 
household devices. These 
the diversity 
home water use. 

Surveys of water use in Milwau- 
kee, Wisconsin, also show that peak 
demands are increasing at a faster 
rate than the yearly average. While 
the population supplied with water 
increased 50 percent, the yearly 
average use rose 100 percent, and 
the unrestricted peak use increased 
250 percent.'* In the city of Balti- 
more,* the rate of the 
ratio of peak to average day use 
0.9 percent per year; and fo1 
three residential areas in Baltimore 
County it was from 1.3 to 4.3 per- 
cent per year. The ratio of maxi- 
mum to average day has increased 
since 1946 from 156 to 200 percent 
in Towson: from 154 to 190 percent 
in Catonsville; and from 141 per- 
cent in 1947 to 182 percent in Pikes- 
ville. In two New York state 
dential areas, the increase was 5.8 
percent per year in one for the 
1945-1955 period and 2.3 percent 
per year in the other in the 1948- 
1953 period.'* In Milwaukee,'* the 
peak day demand from a residen- 
tial suburb was 300 percent of the 


and average can 


served in 


have de- 


creased factor for 


increase of 


was 


resl- 


reported in reference 33. 


average; from an industrial suburb 
200 to 250 percent; and from the 
entire system 165 percent. In Kan- 
sas City,!° the average for the en- 
tire system was 178 percent. Both 
Milwaukee and Kansas City reports 
refer to about 1953. 

A study of maximum day de- 
mands in residential areas of 70 
communities in 11 Middle Atlantic 
States for the period, 1940 to 1955, 
by Wolff* indicated that for cities 
with populations less than 10,000, 
the percentage ratio increase is 
more than 4 percent a year; in the 
10,000 to 25,000 population group, 
the increase is 2 percent a year; for 
100,000 to 250,000 population the 
increase is 1.6 percent per year; and 
for cities above 250,000 it is 1 per- 
cent. The study also showed that 
many areas varied from the norms 
indicated and the results should be 
considered a guide and not a defi- 
nite answer. 

There are seasonal variations also, 
more marked than those reported in 
older textbooks. A study in Kansas 
City, Mo.,!* showed September to 
be the month of maximum usage. 
The single family group using more 
than 25,000 gals. per month showed 
the maximum month to be 2.75 
times the average, while other 

ranged from 1.28 to 1.55 
the average. Figures from 
areas essentially the 
same fluctuations though with va- 
riations as to the month reported 
to be maximum. Resort cities, 
would be expected, are likely to be 
especially variable. 

In many residential communities 
peak hourly rates have been found 
to exceed the combined effect of fire 


groups 
times 


other show 


as 
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@ RATIO of peak to average daily demand is much higher, fluctuates more and is 
increasing more rapidly in the suburbs than in the center of a metropolitan area.* 


flow plus 


tion 


maximum daily consump- 
the 
in the design of 


rate, therefore becoming 


determinant factor 


the distribution system. 


Maximum Hour Demands 


In some new communities, as well 


as in suburban residential areas of 
cities, it is not unusual for the 
peak hourly 
times the 
Michigan 
of 15 
determined.!* 


large 
demand to exceed six 
average daily rate.'® In a 
town, a hour 
the average 
Tests conducted in 
residential neighborhoods in Balti- 
moret measured peak hourly flows 
ranging 
times the average daily use, depend- 
the type and age of the 
neighborhoods. In Albuquerque,'* 
peak hour demands of 2,000 gped 
(7 times the average) have been re- 
ported in some newly built residen- 
tial areas 
Peak 


take place twice a day in residen- 


maximum 


times rate was 


from 6 to as high as 20 


ing on 


hour demands _ generally 
tial communities. The first peak oc- 


curs in the morning, originating 
from water bathing and 
breakfast The second 


takes place late in the afternoon or 


used for 


preparation 


early in the evening, and is due to 
dishwashing and lawn sprinkling. 

demands vary 
from one community to another, ac- 


Maximum hour 
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climatic 
and density of the 


cording to conditions, age 
neighborhoods, 
amount of lawn sprinkling and air 
and 


mentioned. 


other 
The 


demands 


al- 
increase in 
be- 
for 


conditioning, factors 
eady 
maximum 


hour has 


come a very serious problem 


many communities which have been 
forced to impose restrictions on the 
ise of water sprinkling 

conditioning through ordi- 
nances, surcharges and other meas- 


for lawn 


and ai 


ures 


Instantaneous Demands 


In a California study,'? maximum 


instantaneous rates for residential 


areas were found to range trom 6 
gpm (about 2200 gpcd) for small 
home sites without yard sprinkler 
systems, to more than 70 gpm 
(about 25,000 gpced) for larger home 
sites with yard sprinkler systems 
throughout the entire exterior. It 
was determined that in the typical 
California subdivision, with lot sizes 
ranging between 5,000 and 10,000 
sq. ft., the maximum demand per 
customer was 26 to 44 gpm or about 
9,000 to 16,000 gpcd. Assuming that 
approximately 40 percent of all cus- 
will this demand 
simultaneously, the investigator con- 
cluded that an average of 10 to 18 
gpm (3600 to 6500 gpcd) could be 
considered as typical of peak de- 
mands in. California’s first 
residential areas. 


tomers exert 


class 


The analysis also derived stand- 
ards for areas of more rural char- 
with predominantly small 
homes, establishing that peak de- 
mands range from 6 to 10 gpm per 
customer (about 2200 to 3600 gpcd). 
Considering for 
use by a num- 


acter 


again a_ factor 
simultaneous water 
ber of customers, it was concluded 
that an average of 4 to 6 gpm (1400 
to 2200 gpcd) was adequate as a 
criterion for designing distribution 
systems in these areas. 

At present, lawn sprinkling sys- 
tems are probably responsible for 
the highest instantaneous 
to be found in residential areas. 
Considering the Great Neck, New 
York,’ average lawn sprinkling sys- 
tem demand of gpm and 
that there are now more than 400 
sprinkling use in the 
community, a potential water de- 
mand of more than 28,000 gpm is 
created by less than 5 percent of the 
population. Even assuming a diver- 
sity factor of 20 to 40 
introduce a 


demands 


over 70 


systems In 


percent to 
for simul- 
taneous use, there would still be a 
demand of 5,600 to 11,200 gpm origi- 
nated by only a small segment of 
the population. 


correction 
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@ RATE of increase in ratios of maximum to average daily per capita consumption 
varies. Both A and B are residential towns with populations of 16,300 and 43,500.13 
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The total consumption tor irriga- 
tion may not be more than 10 per- 
cent of the average annual use.”° 
In Milwaukee, only 2 percent of the 
total revenue from water sales 
comes from water used for lawn 
sprinkling. Yet 50 percent of the 
system capacity is required for this 
use during peak days.'4 Therefore, 
the problem created by lawn sprin- 
kling does not greatly concern aver- 
age use of water, but it does affect 
peak demands during dry, hot sum- 
mer days. 

It must be pointed out that the 
actual maximum sprinkling demand 
is not as great as it could be due to 
its relatively high diversity factor. 
A recent study made in Baltimore 
estimates that 20 to 40 percent of 
the residential areas use lawn 
sprinklers during the peak hour. 
In Columbia, South Carolina, the 
lawn sprinkling diversity factor is 
estimated at 15 percent,?! and Weir 
has assumed it as 10 to 15 percent 
for St. Louis County, Missouri.** 


Air Conditioning 


The typical unit for residential 
use ranges from 11% to 5-ton capac- 
ity for air-cooled units, and from 3 
to 742-ton capacity for water-cooled 
units,“* but only the latter affects 
water consumption. The most popu- 
lar residential sizes are the 3-ton 
and the 5-ton units, which accord- 
ing to surveys made in Trenton, 
Missouri, have average monthly 
water uses of 3,500 cu. ft. (about 220 
gped) and 4,600 cu. ft. (about 285 
gped) respectively.“ These figures 
apparently represent yearly aver- 
ages, since water consumption for 
these same types of units during 
summer months has been found to 
be much higher in other cities. 

A study was made in St. Louis 
County, Missouri, during 1954 to 
determine the influence of air con- 
ditioning on peak water demands. 
It was found that residences with 
air conditioning had a summer wa- 
ter use varying from 5% to 7 times 
their non-summer consumption. The 
ratio was less than 1% to 1 for 
houses without air conditioning.=" 

In Kansas City* a study of the 
air-conditioning problem  deter- 
mined that the average 3-ton resi- 
dential unit operates about 1000 
hours during the summer months 
with a demand of 1.5 to 2 gpm of 
water per ton of capacity. Consid- 
ering this demand spread over a 4- 
month period, it means operating an 
average of 8 hours a day. On this 
basis, the per capita consumption of 
a 3-ton unit demanding 2 gpm/ton 
in a residence with 4 persons will 
be 2 gpm times 3 tons times 60 min. 
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times 8 hrs/4 persons = 720 gpcd, 
which is only slightly higher than 
the results obtained for St. Louis. 

The air conditioning water use 
load has the same general charac- 
teristics as the lawn sprinkling load; 
it has a seasonal character and its 
principal effect is on peak demands 
rather than average yearly water 
consumption. However, the diver- 
sity factor for air conditioning is 
much lower than for lawn sprink- 
ling. While from 10 to 15 percent 
of the residential customers are 
sprinkling on the peak hour, at least 
95 percent of all air conditioning 
units will operate for maximum 
periods during all hot days.” It has 
been estimated that if homes only 
were completely air conditioned 
(non-conserved units), peak pro- 
duction facilities would have to be 
increased 10 to 12 times their cur- 
rent capacities.*° This _ situation, 
however, is not likely to appear, 
due to present trends toward more 
air-cooled and fewer weter-cooled 
units in homes, and to the imposi- 
tion of restrictions on water use for 
air conditioning.® 


Other Factors 

Local affect 
water use. Consumption varies ac- 
cording to geographical 
water pressure; water cost; meter- 


conditions general 


location: 


age: climate, including rainfall and 
its spacing, which affects lawn 
sprinkling; the size of the commun- 
ity; family income; residential den- 
sities; property values; and business 


activity. The business activity ap- 
proach was used in California in 
trying to relate per capita consump- 
tion to economic factors in the com- 
munity. After failing to find a cor- 
relation between yearly variations 
in water use and climatic conditions 
of rainfall and the temperature for 
the city of Los Angeles, economic 
indicators were considered in seek- 
ing a valid explanation of the re- 
duction in consumption during the 
depression years.*° The “business 
activity index” was taken as the 
best available measure of the de- 
pression effects. This index is a 
weighted average of ten seasonally 
adjusted business series, the respec- 
tive percentage weights being: de- 
partment store sales, 15; building 
permits, 5; Los Angeles bank debits, 
20; residential city bank debits, 5; 
agricultural city bank debits, 5; in- 
dustrial employment, 20; industrial 
power sales, 13; railroad freight 
volume, 6; telephones in use, 7; and 
real estate sales activity, 4. 
capita water 
use and the business activity index 
were plotted together, a very high 
degree of correlation was found be- 
tween these two variables. It was 
also noticeable that the rainfall 
curve bore little relationship to the 
water use curve 

It was concluded in this study 
that “the business activity repre- 
sented by the index is evidently the 
dominant significant factor affecting 
regional per capita water use.’“6 
The direct relationship between the 
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@ BREAKDOWN of total consumption for the maximum day in Kansas City, Missouri, 
1954. Graph at the left shows additive efects; at the right, respective components." 
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@ CORRELATION between the business activity index and the per capita water use 
in Los Angeles indicates that business activity is the dominant significant factor.~' 


variable 


letermined by the 
equation W 0.365 I 87, 
‘'W” represent pel 


dustrial 


where 
Capita wate! 
domesti na 


ise and “I” 
the busine activity index 


Commercial Water Use 


Commercial consumption includes 
all the wate ised in stores, office 
buildings 


taurants, hotels, ga- 


rages, and places of business 
ling to the USPHS 
1954 for 
population 


ite use In 
of 25,000 
ommercial consumption 
1 to account for nearly 
19 pe the total municipal 
water use 28 out of the 149 gped 


) 
reported as the national average fo: 


that yea A statistical analysis ol 
water works lata for 1950 also 
showed that the revenue from com- 
mercial water sales represents about 
20 percent of the total sales, com- 
pared with 53 percent for residen- 
tial sales, which seems to coincide 
USPHS findings after ad- 


justing for differential rates in com- 


with the 


mercial and residential water use 
Commercial water use has been 
commonly « essed in gallons pel 
day per service, but reservations 
exist in the use of this unit because 
of the great ariability in size oi 
different services. Perhaps a more 
significant way of measuring com- 
would be a 


determination of the amount of wa- 


mercial consumption 


ter per unit area (floor space) re- 


quired by various types of commer- 


cial establishments, but standards 
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derived on this basis are incom- 
plete. The use of standards of this 
type would allow a more expedient 
application of planning techniques, 
which normally estimate commer- 
cial use requirements on a floor 
area basis. Symons proposes that a 
standard of 300 gpd per 1000 sq. ft. 
of floor area would be adequate to 
ise aS an average for commercial 
establishments." 

The trend towards increased in- 
stallation of air conditioning units 
in commercial establishments has 
had a definite effect in increasing 
the average use of water as well as 
Milwaukee 
is estimated that 43.5 percent of 


the peak demands. In 
the average daily use was required 
by ai 1956.°" In 
Chicago, the rate of usage for this 
purpose reached 18.7 percent of the 
average day demand in 1954.°° The 
amount of air conditioning use in 


conditioning in 


these two cities, according to recent 
estimates, is 60 tons per 1,000 popu- 
lation for Milwaukee, and 70 for 
From 85 to 90 percent of 
these air conditioning units have no 


Chicago 


provision for water conservation. 
Kansas City probably has the 
highest relative amount of air con- 
ditioning among large cities in the 
country, with 140 tons per 1,000 
population. However, an ordinance 
prohibiting the installation of units 
without recirculation and the ap- 
plication of demand charge rates 
have reduced the amount of non- 
conserved air conditioning to only 
12 percent of the total.2° The water 


demand exerted by non-conserved 
equipment still accounted in 1954 
for 23 percent of the overall system 
maximum day demand, and for 7.3 
percent of the annual water usage.* 

The air conditioning load has de- 
veloped mostly during the last 10 
years. Although the rate of increase 
has not been uniform for all regions 
of the country and some cities have 
not been seriously affected as yet. 
the main concern in regard to water 
supply systems is that with the 
present trend of rapid growth, there 
is a consequent potentiality for ex- 
cessive demands if this increase is 
permitted to continue unchecked.” 

The greatest water demand re- 
quired by air conditioning comes 
from non-conserved units, though 
equipment providing for conserva- 
tion also requires a considerable 
amount of water. The non-con- 
served type of unit uses water at a 
rate of 1.5 to 2 gpm per ton of ai 
conditioning, while that using re- 
circulation require only from 0.05 
to 0.15 gpm per ton, which amounts 
to a reduction of about 90 to 95 per- 
cent.-? 

On the average, water require- 
ments during the maximum day will 
be 1150 gpd per ton of non-con- 
served air conditioning against 57 
gpd per ton for the conserved type 
of unit,'’ assuming a maximum us- 
age of about 10 hours a day. Of 
course, this figure will vary with 
the temperature conditions. Math- 
ews found for Kansas City that in a 
122-day season, approximately 8.1 
million gallons were used per 1,000 
tons of non-conserved equipment 
for each 1000 degree-hours above 
80° F.!° This is equivalent to an 
average water use of about 75,000 
gal. per ton per season (615 gpd per 
ton), which represents 5 to 6 hours 
a day of air conditioning service. 

The number of hours of opera- 
tion for air conditioning equipment 
varies again with the weather con- 
ditions. In the Chicago region, it is 
estimated that air conditioning is 
generally approximately 
1,000 hours a year,“* which repre- 
sents about 8 hours a day on the 
basis of a four-month season. 

Another study of air conditioning 
made for Trenton, Missouri,** sug- 
gests that an average of 800 cu. ft. 
(6,000 gal.) per month per ton of 
cooling capacity is adequate for es- 
timating total water use in commer- 
cial districts. 

It should be noted that this 
standard was derived for a city 
of only 6,500 population, and pos- 
sibly it could be applied to other 
similar towns. In the case of a 


operated 


(Continued on page 200) 
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DOUBLE SEAL COAT 
FOR PRIMARY and SECONDARY ROADS 














DONALD D. CHAMBERLIN, 


Assistant Public Works Director, 
Maintenance Division, 
Contra Costa County, 
Martinez, California 


DOUBLE seal coat for 12% 

cents a square yard! Contra 
Costa County has just completed 
over 100 miles of double seal coat- 
ing at this low rate. This seal coat 
program is one of the major an- 
nual programs carried out by the 
Maintenance Division of the Public 
Works Department using its own 
forces and equipment. With 1,041 
- County 
found the seal coat program to be 


miles of roads we have 
one of our most valuable and bene- 
ficial maintenance procedures. 
Prior to 1940, Contra Costa 
County was a community of 100,000, 
lying on the eastern shores of San 
Francisco Bay, with primarily an 
agricultural economy. World War II 
saw a rapid increase of population 
activities in all 
parts of the County but mainly be- 
cause of shipyard activities in West- 
ern Contra Costa County 
adjacent to the industrial and com- 


due to wartime 


Being 


mercial centers in Oakland and San 
Francisco, Contra Costa County 
naturally served as a_ residential 
community during World War II 
and during the early post wai 
years. The economic pattern through 
the war and to the present has 
been one of change from an agrari- 
an through the typical suburban 
sprawl trend and then on toward 
a manufacturing economy. 

Road problems have increased in 
about the same manner as has the 
population which today stands at 
almost 375,000; an increase of nearly 
375 percent from 1940. 

Maintaining a road system of this 
size has required a fairly elaborate 
and comprehensive repair program 
Several years ago the County em- 
barked on a seal coat program re- 
sulting today in a road system of 
hard-surfaced, all high- 
ways providing smooth, convenient 


weather 


transportation for the people of the 
County at a minimum cost. 

We have found on our farm-to- 
market type of road, usually con- 
structed many years ago with base 
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@ THREE rollers follow immediately behind the chip spreader. First is a pneumatic- 
tired roller. Following this, two passes are made with 5 to 8-ton steel wheel rollers. 


and drainage 
for today’s traffic, that a double 
seal coat provides the cheapest and 
best maintenance. The double seal 
provides a small amount of addi- 
tional strength, it discourages en- 
trance of water into base material 


features inadequate 


of low “R” value 
an integral 


and it helps keep 
surtace, thereby re- 
ducing routine patching operations. 
A double seal coat on this type of 
road has a service life of from 4 
to 7 or 8 years and during its life 
little 


requires very maintenance 
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EEC fra: 
COO ae 


nl 


A 


@ SEAL COAT train in operation. 


First comes the distributor; 


- 


this is followed 


by the spreader and the rollers. Season average was 2.02 miles per day completed. 


This 


at an 


then, is 
of 
action of 
cost ol $1,000 

all 


roads 


seal coat, provided 
$200 to $400 
our average 
to $1,200 a 


maintenance all 


annual cost 
a mile a ft 
annual 
mile fo1 on 
County 

On the primary road system the 
double seal old 


pavements deteriorating due to age, 


coat rejuvenates 
delineates the traveled way and pro- 
We 
on 
find 
the same problems as on a primary 


good 
the double 
streets 


vides a non-skid surface 


' 
aiso seal coat 


use 


residential where we 


road and where appearance 1S 1m- 


portant 
In other situations where the Pub- 
Works 


insufficient 


lic Department finds funds 


to 
highways 


rebuild or re- 
with 
the 
substitute 
results. In fact, 
limitations the 


are 
surface plant-mix 
double 
with 
we 

of 


materials, we use seal 
satisfac- 
find 


the 


coat as a 
tory few 


in use seal 


coat program 


Equipment 
The Maintenance Division 
forms all Three 
the County purchased a 
self-propelled 


per- 
work, years ago 

Flaherty 
This 


coat 


spreader. 
the nucleus of the seal 
Two 1000-gallon oil distrib- 
utors, equipped with Jones spreader 


chip 
forms 
train. 


bars and working from a truck and 
trailer tanker unit apply the 
oil. The chip spreader follows im- 
mediately behind the 
Three rollers follow the chip spread- 
In we 
tained a rate of application of 3% 


oil 
distributors 


er. open country have sus- 
miles per day and our season aver- 
age is 2.02 miles. The asphalt used is 
a penetration type 


forming to the requirements of Sec- 


emulsion con- 
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to the uniformity of the oil spray 
operation. 

The mineral aggregate is hauled 
from stockpile sites, or depending 
on the location, directly from the 
quarry to the chip spreader in 10- 
yard dump trucks. These trucks are 
rented, and the number will fluc- 
tuate from 5 to 8 during the top- 
ping season. We 
tired roller immediately behind the 
and follow this with at 
least two passes using 5-8 ton roll- 


use a pneumatic 
spreader 


ers. Traffic is controlled as necessary 
with light traffic only permitted on 
the first course. All materials meet 
the Standard Specifications of the 
State California, and tests are 
taken at frequent intervals to insure 
compliance. 

We are completely sold on the 
double This program results 
in immediately providing good pub- 
lic relations 


of 


seal. 


through resurfacing 


many miles of roads each year and, 


Table 1—Costs for Double Seal Coat Treatment 


Miles 
Topped 
109.2 

111.35 


133.5 


Total 
Cost 
$169,963.90 
184,152.08 
205,354.75 


Year 
1958 
1957 
1956 


tion 56 of the California Division of 
Highways Standard Specifications. 


This asphalt is delivered at a tem- 


perature of 130° F which contributes 


Cost per 
Mile 
$1,556.44 
1,651.17 
1,538.24 


Gallons 
of Oi! 
Sq. Yd. 
0.3609 
0.4257 
0.4135 


Tons 
of Rock 
Sq. Yd. 
0.0165 
0.0166 
0.0164 


Cost per 
Sq. Yd. 

$0.1225 
0.1322 
0.1259 


over the long term, provides a bet- 
ter road at a 
Details 
are shown in Table 1. 


system lower main- 


tenance cost. of our costs 





CONCRETE SAWS AID 


HIGHWAY PROGRAM 





N A $1,451,863 project near For- 

syth, Ga., in Monroe County, 
the first portion of Georgia’s 1100- 
mile share the Federal multi- 
billion Interstate Highway 
program, Clipper concrete saws and 
reinforced abrasive blades are being 
to the 


of 
dollar 


used saw transverse and 


longitudinal control joints. In some 
cases this is done just slightly more 
than two hours after the cement is 
placed. Other Interstate 
projects currently in progress using 
Clipper saws and blades include a 
by-pass near Tifton and 20 miles of 
highway 85 near Atlanta. 


Georgia 
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NEATNESS COUNTS 
ON SEWER CONSTRUCTION PROJECT 





EEPING OFF private lawns can 

be a problem during the place- 
ment of sanitary sewers. It’s not, 
however, in the City of St. Louis 
Park, Minnesota (population 41,000) 
where an effective method of ex- 
cavation and clean-up was used to 
hold operations within the confines 
of residential streets. 

Phelps-Drake Co. Inc., Minne- 
apolis, Minnesota, contractors, have 
the $986,000 contract for laying 
120,000 lineal feet of pipe. The pro- 
ject, officially designated Lateral 
Sanitary Sewer Project 58-3 was let 
April 9 and completed in December, 
1958. 

The major part of the job called 
for laying 63,000 feet of 8 inch 
vitrified clay pipe, although some 
used. The 


average depth of excavation runs 


larger diameters were 


about nine feet with a maximum 
depth of 21 feet. Manholes were 
placed at 300-foot intervals. 

Only a width of about 18 feet 
could be used by the pipelaying 
crew without damaging lawns on 
each side of the street. To solve 
this problem, Phelps-Drake used a 
Lima Model 44 dragline with 1%4- 
yd. bucket to remove succeeding 24- 
foot sections of the excavation to 
the desired depth. The bituminous 
material from the street and under- 
lying rock and gravel are back- 
casted in front of the cut. The six 
man pipe crew then place the pipe 
by hand and do the initial covering. 
Pipe is laid under the center of 
the street. 

A Caterpillar No. 977 Traxcava- 
tor with side dumping bucket 
pushes material into the hole and 
loads excess excavation into six 
yard tandem dump trucks. The No 
977 also cleans up around the com- 
pleted fill. Since it is not necessary 
for the Traxcavator to turn in order 
to dump into the trucks, the street’s 
close quarters posed no difficulty 
during the loading operation. 

Unless hampered by bad weather, 
175 to 200 feet of pipe could be 
laid during a nine hour day. A five 
day work week was. normally 
scheduled. Gas lines were located, 
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Caterpillar Tractor Co 


@ BECAUSE pipe was laid in the center of the street, it was necessary to clean 
up promptly to permit full use of streets for traffic. Trenching was by backhoe. 


clean up and to load excess spoil. Cuts ranged to 21 ft. deep and averaged 9 feet. 


capped off and hooked up afterward 
by the gas company. Phelps-Drake 
had the responsibility for discon- 
necting and reconnecting water lines 

R. O. Folland, Director of Public 
Works for the City of St. Louis 


Park, was in charge of the North- 
side Sewer Project. Vernon Morgan 
was Phelps-Drake’s project super- 
intendent. G. M. Orr Engineering 
Co. were the consulting engineers 
for the City of St. Louis Park. 








LITTER ON COUNTY HIGHWAYS 
Is a Costly Problem 





N THE 1958 County Engineers’ questionnaire sent to county engineers and 
officials, questions were asked about their litter problems, how it is col- 
lected, and what type of program is used to educate the public not to litter 


the highways. 


A total of 457 replies were received on these questions as follows: 408 
counties said they had a litter problem; 268 use hand labor and trucks in 
their pick-up; 5 have sweepers; 7 set out receptacles; 2 place litter bags and 
5 use barrels; 74 counties have a sign program; 56 use some type of publicity 
program; 29 counties have sheriff patrols and fine the offenders; and 11 are 
governed by some type of state or county litter law. 





A REPORT FROM MICHIGAN 





WALTER O. DOW, 
Engineer-Manager, 
Emmet County Road Commission, 
Petoskey, Michigan 


HE COST of ow 
building 


current road 
program 1S enormous 
and engineers are searching fo 
places to cut expenses without low- 
ering quality 

There 
ceived comparatively little empha- 
sis. I refer to the annual cost of 


is one place that has re- 


picking up and disposing of litte: 
on our highways. Though this is a 
maintenance item, it adds to the 
highway sys- 
tem. Nationally, this cost runs into 


over-all cost of ow 


many millions of dollars each yea 
and it is caused by the very people 
that must pay the bill, the traveling 
public 

It is hard to understand the think- 
ing of people that keep their own 
homes and lawns spotless, yet drop 
sacks of garbage, tin cans, bottles, 
etc., from their automobile window 

Our County Road Commission has 
a contract to maintain the State 
Trunk Lines within our County. It 
that we pick up all 
litter, both for the sake of appear- 


IS necessary 


ance and to prevent damage to road- 
side mowers. One spring clean-up 
alone resulted in an average of one 
f-cu. yd. truck load of litter per 
mile on the 35 mile stretch of US-31 
between Petoskey and Mackinaw 
City. 


We have found no better way of 


picking up trash than by hand labor 
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We take « 
a time to prevent crossing the pave- 
ment through traffic. Men equipped 
with pitchforks pick up papers, etc., 


ne side of the highway at 


which are transferred to the accom- 
panying truck. Bottles and cans 
have to be picked up by hand and 
placed in a sack, 
dumped in the truck 

It is true that our problem (prio: 
to the opening of the Mackinaw 
Bridge) was aggravated by deen 
hunters 


which is later 


waiting in line for the 
ferries. This line had reached a 
length of 17 miles and these hunters, 
in line for hours, threw beer cans, 
pop bottles and 

along the roadside 


lunch containers 


Also, we live in a summer resort 
area and our traffic is probably 20 








times greater in the summer than 
in the winter. This means that any 
program of education is not only a 
local problem but a national one. 
We have attempted a program of 
local education, however. The local 
newspapers have co-operated ex- 
cellently and have carried stories 
and pictures urging people to stop 
littering highways. Schools have 
programs to discourage the prac- 
tice of throwing litter. Our em- 
have urged friends and 
acquaintances to use litte: 
we have given talks at luncheon 
clubs and other groups asking peo- 
ple to help 
ways. 


ployees 
bags and 


us achieve clean high- 


We know of several national cam- 
the public. The 
Leonard Refining Co. in our state 
put on an anti-litt 
vertising on TV, radio and by news- 


paigns to educate 


campaign, ad- 


papers. They gave away paper litter 
bags at all their retail stations and 





@ HAND methods of cleaning up roadside litter predominate. Of 457 counties re- 


porting, 268 use men and trucks. Equipment to clean roadsides is vitally needed. 
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offered to empty them at their sta- 
tions. 

We believe two approaches will 
help: 1) More national programs of 
education; and 2) stiffer penalties 
and more rigid enforcement. 

Enforcement is admittedly diffi- 
cult. It is not often that the police 
catch an offender and when they 
do, the Judge is apt to let them off 
easy. Michigan law specifies $5 to 
$100 fines, but, I have noticed the 
offender gets a $5 to $10 fine and 
costs. One deputy sheriff in our 
County caught some young men 
throwing beer cans onto the high- 
way. He made these offenders pick 
up all the litter on 4% mile of road 
and stood over them till they had 


completed the task. This punish- 
ment, in my opinion, fitted the crime 
and was worth a dozen fines. 

I am sorry to say, Michigan does 
not have effective signs warning 
motorists not to throw trash. Sev- 
eral states, notably Maryland, warns 
against throwing litter and specifies 
fines of $400 to $500. The roads that 
I have traveled in these 
showed very little trash. 

Probably we will never solve the 
litter problem completely, but if we 
could cut it in half by effective 
education, warnings and _ enforce- 
ment the effort would be well worth 
while. The money we saved on this 
item could be used to speed up our 
building program. 


states 





A REPORT FROM KENTUCKY 





L. T. SHEPHERD, 
Clark County Road Engineer, 
Winchester, Kentucky 


T COSTS fifty million dollars to 

clean the litter and garbage from 
the primary highways of the United 
States each year and it costs only 
forty-eight million dollars to operate 
the United Nations for the same 
period. Here in Clark County, lo- 
cated in Central Kentucky, in the 
heart of the Bluegrass region, 18 
miles east of Lexington we have our 
problems like all other counties in 
trying to keep our highways clean 
and attractive to the traveling pub- 
lic. 

There are a little over 300 miles 
of county roads and about 75 miles 
of State and Federal roads as well 
as streets in about 15 subdivisions 
to be kept clean after the litterbugs 
have tossed bottles, cans, papers and 
all kinds of trash and garbage to the 
side of our highways. 

The. County tried for six months 
to maintain a public garbage dis- 
posal area by establishing a dump 
in an abandoned railroad cut which 
was about three miles from Win- 
chester by the side of a county road. 
This dump was about 1000 feet long, 
410 feet wide and 10 to 14 feet deep 
and had signs posted at each end 
on where to dump the garbage. The 
Fiscal Court decided it was a health 
menace and a public nuisance and 
the dump was closed. 

There is a privately owned con- 
cern that picks up garbage in the 
subdivisions for 40¢ per week pe 
house. Most subdivision property 
owners subscribe for this service 
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The City of Winchester charges 
$2.00 per month to pick up garbage 
in the city limits and all taxpayers 
have to pay for this service as it is 
charged on their city water bill each 
month. If you do not pay for gar- 
bage pick up, your water service is 
cut off. 

We have tried to appeal to the 
public by placing notices of trim- 
ming and cleaning the right-of-way 
in our local newspaper, and the pa- 
pers have helped by having edi- 
torials urging the people to co-oper- 
ate in keeping our county highways 
clean. It is costly to the taxpayers 
when we are ditching our roads 
every year as we so often run over 





oo of 


@ NO WEEDS, no brush and no trash 
are visible along this right-of-way, but 
litter problem remains in most areas. 





@ GRADER pulls trash from ditch and 
shoulders into windrows. Front-end load- 
er picks up material for final disposal. 


broken bottles and cut grader and 
truck tires. 

On wet days when we cannot do 
other road maintenance work we 
send out trucks and crews of men 
to pick up garbage and trash from 
roads by hand and by using pitch- 
forks and shovels. We use a Hough 
Payloader to pick up ditch materials 
which are pulled out and windrowed 
by a Caterpillar patrol grader. After 
the Payloader loads the dump trucks 
the materials are hauled = and 
dumped. We have been using an 
abandoned rock quarry on the side 
of one County Road for disposal. 
As it fills up, we burn and push 
back from the road into the old 
quarry and cover up the shoulder 
of the road so it will not look so 
unsightly to the public. 

Every July we post at least 10 
signs in every precinct and district 
of the County, advising the property 
owner of his responsibility to cut 
all weeds and brush, and trim all 
hedges and trees on property that 
abuts the County roads. Quite a 
few farmers are interested enough 
in the looks of their farms to do so; 
however, a lot of them never clean 
their right-of-way. There is a fine 
of $50 for every person who violates 
this law. 

The County Road Engineer is 
fined $100 if he fails to publish these 
notices in the local paper and to 
post them all over the County for 
the property owners to see. We have 
always carried out our part of the 
law in publishing these notices but 
all the farmers do not carry out 
their part of the law. Our county 
has never made it a policy to impose 
fines on garbage violations 
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SULPHITE LIQUID 
AS A ROAD BINDER MATERIAL 





R. A. BURMEISTER, 
Materials Engineer, 


City of Milwaukee, Wisconsin 


NE OF the striking sights to the 

air traveler in this country 
is the periphery of new housing 
around practically every city, town 
and hamlet. Another related obser- 
vation is that often such new hous- 
ing, built in a “crash” program, 
precedes permanent street pavement 
construction. 

While this periphery of new hous- 
ing Is in itself a commentary on the 
vigor and progress of this country 
generally, it nevertheless poses an 
unusual problem to the city govern- 
ments because residents in the 
newly developed areas demand a 
matching “crash” program for street 
pavements. They want dust-free and 
mud-free streets—all with budgets 
and tax methods of pre-war vintage. 
Boiled down to bare essentials it has 
become apparent that a new field 
exists for a really low cost, quickly 
constructed temporary street pave- 
ment, not competitive with perma- 
nent pavements such as the excel- 


lent portland cement concrete, 


asphalt and tar pavements presently 
available 





@ LIGHT traffic, left picture, has worn 
application has held crushed gravel in place. 


In an effort to resolve this prob- 
lem of low cost temporary pave- 
ments, Milwaukee has been experi- 
menting with sulphite liquid road 
binders which are chemically classi- 
fied as mainly lignin sulfonate and 
are chemical byproducts of the sul- 
phite wood pulping process. It is in- 
teresting to note that there are over 
100 sulphite pulp and paper mills 
in the United States and Canada 
which “produce more than 30 mil- 
lion gallons of waste solution daily 
which contain 10 percent of lignin 
sulfonate and sugars in fixed pro- 
portions”’.* Hence this sulphite 
liquid attracted interest as a main- 
tenance and construction material 
because it is a waste product, ** 
available in large quantities, and 
therefore is likely to be a low cost 
item for years to come. Milwaukee 
started with sulphite liquids in 1956, 
and the first step after preliminary 
field trials was to evolve a specifi- 
cation for the sulphite road binder 
liquid 


“From Bureau of Mines Information Circular 
7806, “Use of Lignin Sulfonate for Dust Con- 
trol of Haulage Roads In Arid Regions,” by 
John D. Harmon, October, 1957. 

*A recently enacted Wisconsin statute pro- 
hibits dumping such liquids in State streams 
or rivers. 





road surface somewhat, but sulphite 


Right: Heavy traffic has worn the 


surface to such an extent that aggregate is exposed, but surface is tightly bound. 
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The specification for the sulphite 
liquid contains two principal items: 
1) The sulphite liquid shall contain 
not less than 10 percent solids by 
weight; and 2) a cylinder made of 
sandy soil and bound with the sul- 
phite liquid shall have double the 
strength of a similar cylinder where- 
in the soil is bound only by water. 
Soon after the specification was pre- 
pared a laboratory evaluation test 
of sulphite liquid was made. The 
subject was a sandy loam. This was 
moistened and placed in a cylindri- 
cal brass molding having an internal 
diameter of 4.0 inches and a height 
of 46 inches. Placement was in 
three equal layers and each layer 
was compacted by receiving 25 blows 
from a 5% pound rammer dropping 
free from a height of 12 inches. 
(Proctor Method, ASTM D 698.) By 
repeating this test with various 
moisture contents it was found that 
the optimum moisture content was 
9.2 percent by weight and the maxi- 
mum density was 129.2 lb./c.f. 

Three cylinders of soil so made 
were then placed in an oven at 
160°F for 42 hours. Three cylinders 
of soil were similarly made and 
oven dried but instead of using wa- 
ter they were made with sulphite 
roadbinder liquid in such amount 
as to produce 2% percent sulphite 
solids by weight of the oven dry 
soil. The cylinders were then dry 
tested in compression. The untreat- 
ed soil cylinders had a strength of 
420 lb./sq. in. while the sulphite 
liquor treated soil cylinders had a 
strength of 1455 lb./sq.in. In other 
words, the sulphite treated soil was 
314 times as strong as the untreated 
soil mixture. Thus it became ap- 
parent that sulphite liquor had road 
binding qualities. It should be re- 
membered, however, that the test 
specimens were baked which gave 
them higher strengths than attain- 
able in the field, 

Table 1 shows approximate mile- 
age of the various types of pave- 
ments within Milwaukee City limits. 

This article concerns itself pri- 
marily with the building and main- 
tenance of two types of temporary 
pavements from Item 7, Table 1: 

a) Starting with a subgrade 
properly shaped, crowned and rolled 
to a specified line and grade: a 4-in. 
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@ METHOD of distributing sulphite liquor by tank truck. Note gravity flow from 
spray bar with splash board hanging under spray bar. Application is to top surface. 


layer of crushed stone (1 to 3 ins. 
in size) is added in one lift and then 
rolled. Then 34-in. crushed road 
gravel is added in sufficient quantity 
to fill the voids in the crushed stone 
and provide a 2-in. thick layer of 
crushed road gravel above the 
crushed stone making a total thick- 
ness of 6 ins. Filling of voids is ac- 
complished either by water flushing 
or rolling with a wobble wheel 
roller. The final 2-in. thick layer of 
34-in. crushed road gravel is rolled 
with a six-ton roller. Sulphite liquid 
is then applied. 

b) In case of an old gravel road 
or a subgrade not built to formal 
line or grade such as may occur in 
newly annexed areas, the following 
procedure is used: If the old gravel 
road is in poor condition, the ma- 


terial is scarified and enough 34-in. 
gravel is added to build up to an 
effective thickness of up to 6 ins. 
If the old gravel road is in good 
condition, the 34-in. crushed gravel 
may be added only in those areas 
that need correction, such as pot 
holes, ravelled areas, etc. If little or 
no surfacing exists on the subgrad2 
the 34-in. crushed gravel is added 
to give an effective thickness of up 
to 6 ins. Sulphite liquid is then ap- 
plied. 

In 1956, there were 1,747,060 gal- 
lons of 10 percent solids concentrate 
and 288,813 gallons of 25 percent 
solids concentrate of sulphite liquid 
applied to 70 miles of streets at an 
average of 2.3 applications. The 10 
percent solids concentrate required 
14,500 gallons in individual applica- 


tions per mile of street and the 25 
percent solids solution was applied 
at 6,300 gallons per individual ap- 
plication per mile of street. 

There were 6,313,676 gallons of 
10 percent solids concentrate used 
in 1957, on 118 miles of street at an 
average number of applications of 
4.15. Total gallons per mile of street 
were 53,365 or 12,859 gallons per 
mile in individual applications. 

Last year 3,951,500 gallons of 10 
percent solids concentrate of sul- 
phite liquid treated 120 miles of 
streets at an average number of ap- 
plications of 5.72. The number of 
gallons for individual applications 
were 5,754 per mile of street or 32,- 
927 gallons per mile for all applica- 
tions. 

All streets were treated on the 
surface only; scarifying, windrow- 
ing, mixing, spreading and rolling 
as practiced on stabilization projects 
were not done. Most streets treated 
had gravel surfaces. The number of 
applications varied depending main- 





Table 1—Pavement Types and 


Mileage 
Item Mileage* 
1 Asphalt 680 
2 Asphaltic Concrete 43 
3 Tar Macadam 176 
4 Tar Road Mix 63 
5 Portland Cement 
Concrete 158 
6 Brick 19 
7 Temporary, various 
types 132 


Total 1,271 
tMileage is computed by using actual square 


yards of pavement divided by an average of 
35.5 feet. 
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a STEP 7—Apply sulphite liquid 
OC. -.- df) 

: 2 2S STEP 6—Roll 

TF 2OD 2 A <e— STEP 5—Place 2” 


e———— =STEP 4—Add crushed road gravel to fill voids 
and roll or flush to key 


STEP 3—Roll crushed stone 


———_ STEP 2—Place 4” layer of crushed stone 


STEP 1—Shape, crown and roll to specified line and grade 


layer of crushed road gravel 








@ FIGURE 1—This shows step by step construction details for temporary pavements as developed by City of Milwaukee Engineers. 
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ly on intensity of traffic, also to a 
lesser extent on surface texture and 
weather. Some streets had less than 
4.15, the average for 1957, and some 
had more 

The contract unit price for 10 per- 
cent sulphite liquid applied to tem- 
porary pavement was $0.0146/ gallon 
for 1957, and $0.0141/ gallon for 1958 


Methods of Application 


The methods of application varied 
for the sulphite liquid in 1956, 1957 
and 1958 

Method 1. In 
fication was 
sulphite liquid was delivered to the 
City by a 


percent solid 


1956, before a speci- 


formally adopted, the 


ontractor who used a 52 
concentrate. This was 
diluted to 25 percent and the re- 
sultant liquid was applied by a 
home made pressure distributo 
converted from an old street flushe: 
The concentrate was stored in a 
1,000-gallon mounted on a 

storage tanks 
ere spotted next to a hydant nea 


emi-trailer. These 
the work and City crews and equip- 
ment pumped the concentrate and 
additional water into the pressure 
distributo This method 
only 2% of treatment in an 
eight-hour day 

Method 2. Since the amount of 
ilphite applied per day in Method 
1 was deemed inadequate Method 
2 was tried, in which the sulphite 
liquid was furnished to the City 


{ 


just as it came from the paper mill 


allowed 


(without processing to form a con- 
‘entrate) and in this condition it 
had about 10 to 12 percent solids 
This sulphite liquid was trucked to 
the City in 4,000-gallon tankers 
equipped with splash boards and 
gravity feed. Using 8 to 10 trucks, 
each of which could make two trips 
paper mill to job, the 
rate of application was raised to 7 


a day from 


miles or more a day. Economically, 
this method has the advantage of 
eliminating the steps of forming a 
concentrate at the paper mill and 
then having to re-dilute the sulphite 
liquid on the job. However, against 
these considerations are the facts 
that water is hauled long distances 
ind that the amount of solids can- 
not be easily adjusted on the job 
3ut so far field experience has 
shown that the sulphite just as it 
comes from the paper mill is satis- 
factory 

Method 3. This method involves 
the use of concentrate as in Method 
i but all work is done by the con- 
tractor. Gravity feed, splash board 
tank trucks are used rather than 
the pressure distributor. 

Irrespective of method of applica- 
tion used, the sulphite liquid is ap- 
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plied to the top of the finished 
temporary street surface; it is never 
mixed in by scarifying, windrowing, 
blading, etc. The writer recognizes 
that some sort of a mixing process, 
(getting the sulphite liquid evenly 
distributed throughout the mass) 
would improve the quality of pave- 
ment, but feels that this is economi- 
ally unsound; i.e., if this amount 
of work be done it is sensible to 
take one more step and utilize a 
true cement such as portland ce- 
nent, asphalt or tar. 

After initial 
phite liquid, additional applications 
are made depending on intensity of 
traffic, weather, texture of surface, 
etc. The rate of application depends 


application of sul- 


on texture of surface, type of aggre- 
gate, gradation, etc., and can be 
adjusted in the field by changing 


the speed of the truck 
Field Observations 
Some streets will remain dust free 
ind mud free with only two applica- 
Others 
equire six or more treatments. 


tions of sulphite per yea 


Good weather is needed in sul 


1 
phite liquid construction and appli- 


ations begin in early spring as soon 
is the frost leaves the ground. An 
y or late spring breakup in- 
fluences the sulphite treating season 
is does the freeze-up in the fall. No 
vork is done in rreezing weathe: 
Rain tends to wash out the sulphite, 
especially if rain occurs immediately 
after a treatment. During a long dry 
pell sulphite treated surfaces need 
little re-treatment 
A well-drained roadway is essen- 
drainage is 


] 
tial good transverse 


necessary hence a flat crown is not 


desirable. A good criteria is ™%-in 


per foot side slope as a minimum. 

Repeated applications of the sul- 
phite liquid has a tendency to create 
a build-up. If a street is heavily 
treated two years running, the third 
year only a small amount will be 
required. 

For a street that has been recently 
gravelled and is of relatively loose 
texture, a one gal. psy application 
is usually adequate as a dust pal- 
liative and to start cementitious 
action. After several applications it 
will be found that the gravel will 
no longer absorb the sulphite as 
readily as before, hence a lighter 
treatment is used. If the gravel is 
of such texture that more than one 
gallon per yard is needed initially, 
it is better to use two light applica- 
tions than one heavy one. Judg- 
ment is necessary to avoid excess 
use of sulphite liquid which may 
pond and form soft spots. 

For 10 percent concentration, sul- 
phite liquid has a viscosity about 
like that of water but on the hands 
it feels somewhat like orange juice 

slightly sticky. It has an odor of 
wood pulp but this is not unpleasant 
For 25 percent concentration the 
viscosity is about like table maple 
syrup. For 52 percent concentration 
the viscosity is like that of a SAE 
10 motor oil. 

Cars accidentally sprayed with it 
can easily be washed clean with 
water; likewise it can be removed 
from the hands or clothing by wa- 
ter. No evidence of corrosion or 
other harmful effects has been noted 
on street appurtenances such as cast 
iron catch basins, or manhole covers. 

Streets treated with  sulphite 
liquid may be opened to traffic im- 
mediately. 


@ SECTION from a sulphite treated gravel pavement. Road gravel is thoroughly 
bound together. Sulphite liquid is also an effective dust preventive treatment. 
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WILLIAM F. HALLSTEAD 


\\ E USED to get four cars 
\W between columns in ou 
parking garage,” a utility company 
superintendent of transportation said 
recently. “Now we get only three.” 
“We’re buying several dozen small 
cars on a trial basis to reduce oper- 
says the fleet superin- 
tendent of a large southern city. 

From all over the U.S. come re- 
ports of small cars on trial in fleets 
that have never before used any 
vehicle other than a Chevrolet, Ford 
or Plymouth. Is Detroit’s styling 
seriously affecting the appeal o 
standard American cars for utility 
and government fleet use? Might the 
Rambler or Studebaker Lark o1 
even some stranger from overseas 
replace Chevrolet, Ford or Plymouth 
as a standard fleet car? 

Even the bitterest critic of im- 
ported and American-made compact 
cars cannot deny that they are easy 
to drive, park and house; that thei: 
initial cost is lower than standard 
American makes: and that operating 
costs are generally less. These vir- 
tues would seem to point the way 
to a switch in auto fleet purchases 
from Detroit’s standard offerings to 
a list of new automobiles with names 
like Rambler, Lark, Anglia, Consul 
and Volkswagen. 

Yet the fleet operator cannot base 
his selection of vehicles only on 
these three points: low initial cost, 
low operating expense and easy 
handling. When depreciation and in- 
dividual preference come into the 
picture, the seemingly obvious ad- 
vantages of small cars over large 
cars require a long second look. 

In the course of this fleet oper- 
ation study, the author has inter- 
viewed the transportation superin- 
tendents of a number of utility com- 
panies and has talked with repre- 
sentatives of Peterson, Howell and 
Heather, North America’s largest 
long-term auto fleet management 
service (as compared to short-term 
services such as U-Drive-It and 
Hertz). The author’s objective has 
been to determine if Detroit styling 


ating costs,” 
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has affected the fleet selection and 
operation of its offerings, and to get 
an inkling of how much penetration 
small cars have made in the auto 
fleet field. 


What Is Available? 


To simplify comparison, conside1 
the available fleet cars in these three 
categories: 1) The “Big Three” 
Chevrolet, Ford and Plymouth; 
2) the compact American-made cars 

Rambler and Lark; and 3) im- 
ported vehicles. 


Rambler is 10 inches shorter than 
any of the 1959 Chevrolets and that 
the Lark 
shorter than the Rambler sedans 
and even 3 inches shorter than the 
Rambler American. The narrowest 
of the Big Three is the Ford, 4 
inches wider than Ramblers; 5 
inches wider than the Lark. 

In the imported car category, the 
variety is awe-inspiring. It is rather 
shocking to learn that well over 
three dozen individual makes of 
imported cars are currently avail- 


sedans are 16 inches 





Courtesy Studebaker-Packard Corp 


@ SHORTEST of all domestic automobiles, the Studebaker Lark lessens storage prob- 
lems and is used increasingly as a fleet car. Interior room equals most standard cars. 


If Peterson, Howell and Heather’s 
aggregate passenger vehicle acquisi- 
tions are typical of the general in- 
dustrial field, then some 95 percent 
of total industrial fleet purchases 
are either Chevrolets, Fords or 
Plymouths. These domestic vehicles 
have been the accepted standard for 
many years. 

The “compact” American-made 
cars, a term often used by American 
Motors, presently include that com- 
pany’s Rambler series and, as of 
the 1959 model year, the Studebaker 
Lark. Table 1 shows that the longest 


able in the United States. Of these, 
the following are most often used 
as fleet cars: Anglia (and 4-door 
Prefect version) and Consul, made 
by Ford Ltd. in England; Volks- 
wagen, made in Germany; Metro- 
politan, made in England for Amer- 
ican Motors; and the Vauxhall Vic- 
tor, made in England by a General 
Motors subsidiary. 

A glance at the imported car por- 
tion of Table 1 reveals that without 
exception (though by a small mar- 
gin, it is true, in the case of the 
Consul), these vehicles are shorter 
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and narrower than any of the Amer- 
ican-made cars. As far as storage 
alone is concerned, these imported 
cars are the answer. 

Average maximum brake horse- 
power ranges from a low of 90 for 
the Lark and Rambler American to 
a low above 130 for the standard 
three. Imported horsepower ranges 
downward to 36 for the Volkswagen 
and Anglia 

The prices shown are approximate 
retail prices without added equip- 
ment and local taxes, and are not 
to be construed as fleet prices. Fleet 
sales are often competitive within 
cities, and sometimes special ar- 
rangements with dealers and fac- 
Therefore, it is 
impossible to present an accurate 


tories are made 


fleet price list. The prices shown are 


for rough comparison purposes only, 
and are the approximate tabs for 
the cheapest sedan of each line. 


The Case for the Small Car 


Any vehicle othe: than Chevrolet, 
Ford, Plymouth and a scattering of 
other GM, Ford or Chrysler prod- 
ucts must compete with solidly 
established reputations for reliabil- 
ity and good trade-in value. 

Why, then, is there any possibility 
that fleet operators will switch in 
large numbers from any of these 
three fine old names to an untried 
product, perhaps to what might be 
considered a maverick in the auto- 
motive field? Up to a few years ago, 
there was practically no indication 
that they would, but as already 
mentioned, fleet men are encounter- 
ing something called “modern 
styling”. It’s beginning to hurt. 

Does the fleet buyer actually want 
“space for the space age” or a car 
that is “fresh, fine and fashionable”, 
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particularly when he pays a higher 
price to absorb the retooling costs 
of such styling progress? Fleet 
Chevrolets, Fords and Plymouths 
are not designed as such—they are 
designed primarily to sell to the 
individual consumer. General Motors 
feels that the “jaunty flair” of the 
1959 Chevrolet rear deck will sell 
more cars to the unpredictable pub- 
lic. This same jaunty flair will be 
on Chevrolets used for fleets, al- 
though it means little to the pur- 
chasing agent of a utility fleet. And 
the fleet buyer of any of the Big 
Three will get the increased glass 
areas, multiple head and tail-lights 
and sweeping body styling that force 
repair and insurance costs upward. 
Purchase-price-wise, the compact 
and imported cars cost less. Model 


irtesy Checker Motor Co 
@ DESIGNED primarily for use as a taxicab, the Checker 
is roomy inside and is easy to get into and to get out of. 


changes are minor, keeping retool- 
ing costs down. There is less mate- 
rial used in a small car, and in the 
case of imports, foreign labor is far 
cheaper than our own. 

Something else the buyer of 
standard U.S. makes will get is in- 
creased size. The 1959 Chevrolet is 
almost a foot longer than the 1957 
model. The 1959 Plymouth is 20 
inches longer than the Plymouth of 
1953. Ford’s length has increased 10 
inches in 6 years in the Fairlane 
series. Widths have increased about 
5 inches in as many years. 

All this means little, of course, to 
fleet operators whose vehicles are 
constantly on the road. For firms 
like the Baltimore Gas and Electric 
Company, though, this constant size 
increase has already created a seri- 
ous problem of storage. The Balti- 
more utility’s largest parking gar- 
age was built in the 1920s. Car 
styling of recent years has cut a 
third of its original capacity. 


“Because in the interest of safety 
we discourage three persons riding 
in the front seat,” says the gas com- 
pany’s transportation superinten- 
dent, “extra width doesn’t help us 
at all. It just adds to our storage 
problem.” 

Increases in horsepower have 
added to the operating expenses of 
fleet cars. In place of a detailed 
analysis of comparative operating 
costs, this broad statement may be 
helpful: using an admittedly small 
sampling, Peterson, Howell and 
Heather have found that in running 
costs, the small cars average about 
l¢ per mile less than the three 
standard fleet cars. 

Repair costs and, consequently, 
insurance rates are generally less 
for the small cars. Of greater im- 


Photo by Max Araujo 
@ CONSUL, one of Ford’s British line, seats six and is 
about the same size as the compact cars made in the USA. 


portance to anyone driving a fleet 
car intercity is the availability of 
service for his make car. Until quite 
recently, the Big Three held a very 
wide margin of service convenience. 
But with many Pontiac dealers 
servicing the Vauxhall; with Buick 
dealers handling the German-made 
Opel; and with Lincoln, Edsel and 
Mercury dealers offering convenient 
service on foreign Fords, this mar- 
gin is being cut. It is still true that 
a man driving a Mercedes or Jaguar 
(there are a few of each on Peter- 
son, Howell and Heather’s roster) 
probably will experience more an- 
noyance in seeking repairs in a small 
town than will the operator of a 
Chevy, Ford or Plymouth. The 
driver of a Vauxhall, however, will 
probably find service without dif- 
ficulty. 

From the ease of handling stand- 
point, the compact and imported 
cars (with standard shift) have an 
advantage over comparable stand- 
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ard American makes. The author 
has driven a late model Chevrolet, 
Ford, Rambler, Rambler American, 
Lark, Volkswagen and Vauxhall 
Victor. There is no question but 
that the latter five cars were less 
taxing to drive in traffic, to maneu- 
ver and to park. On lengthy trips, 
the comparison becomes a. bit 
clouded. Springing may be softer on 
the big cars, but on smooth new 
turnpike pavement, springs get little 
play—and soft ones contribute to 
excessive sway on high speed turns. 
As for head and leg room, any dis- 
cerning driver has long since dis- 
covered that automobile exterior size 
does not necessarily correspond with 
interior room. The front seat leg 
room in the Vauxhall Victor, a 167- 
inch long car, is just 1 inch less than 


@ VAUXHALL Victor is a British car with a trend toward 
American styling. Total length is 167.8 ins., width 62.5 ins. 


that of the 1958 Chevrolet Impala, a 
vehicle 209 inches in length. And 
the Vauxhall’s front seat headroom 
is 244 inches greater than that of 
the Impala. 


Case for the Big Cars 
A major point in the Big Three’s 
favor is the stability of trade-in re- 
covery. It is a matter of continuous 
record that other fleet cars do not 


bring a resale return percentage 
near that of similarly aged Chevro- 
lets, Fords or Plymouths—with one 
recent exception. The Rambler sta- 
tion wagon is gaining in public ac- 
ceptance, and public acceptance is 
what sets the trade-in price. 
There are qualifications to the 
foregoing: it holds true if the Chev- 
rolet, Ford or Plymouth is the top- 
line hard top with an 8-cylinder 
engine and automatic shift, and is 
traded at the optimum mileage fig- 
ure between 35,000 and 40,000. 
Though this hard-top model with 
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its luxury engine and shift com- 
mands a higher original price, it 
depreciates less than its cheaper ver- 
sions. 

Chevrolets, Fords and Plymouths 
are always available. Their builders 
operate experienced fleet depart- 
ments and maintenance abounds 
almost everywhere. 

Important to certain utility com- 
pany uses, American-made cars are 
readily equipped with heavy duty 
springs and clutches. They can also 
be supplied with special generators 
putting out enough amperage to op- 
erate two-way radios when the en- 
gine is idling. Generators on most 
imports cut in only above 15 mph, 
and the imports cannot easily be had 
with special springs and clutches. 
Where automatic shift is wanted the 


Photo by Max Araujo 


import again often falls short. 

A Maryland utility company re- 
ports a strange psychological find- 
ing while testing small cars for fleet 
operation. This company operates 
several hundred passenger vehicles, 
about half Chevrolets, half Fords 
and a scattering of Plymouths. Now 
undergoing tests as fleet possibili- 
ties are several Rambler Ameri- 
cans and two British Anglias. One 
of these Anglias is in pool usage 
and, in the words of the traffic 
supervisor, “is not a success’. It is 
turned in for minor repairs and ad- 
justments far more often than the 
identical Anglia which is driven by 
only one man—who happens to be a 
small car enthusiast. 

This same company feels that 8 
hours of driver training is required 
for small car operation even though 
the small car has a standard Ameri- 
can shift quadrant and the driver 
candidate has years of experience in 
standard makes. 


There are two general types of 
passenger car fleet operations: 

1) Continually dispersed fleets 
such as those of intercity and inter- 
state sales forces; 

2) Local fleets that require daily 
dispatching and nightly storage such 
as those of municipalities and utility 
companies. 

The firm of Peterson, Howell and 
Heather with more than 48,000 fleet 
cars and trucks represents a con- 
clusive share of continually dis- 
persed fleet operation. As of July, 
1958, PHH had under its manage- 
ment only 77 Ramblers, 7 Rambler 
Americans and 33 imports—less 
than % of 1 percent of the cars 
under the firm’s management. One 
PHH-managed fleet in Canada re- 
ported its Volkswagens easy to han- 


Photo by Max Araujo 


@ PREFECT, British built by Ford, is among the smallest 
cars used in fleet operations. 


Overall length is 149.8 ins. 


dle in city driving and easy to park, 
but too small for comfortable long- 
distance operation. In the overall 
picture of dispersed fleet operation, 
there is little present use of compact 
U. S. cars or imports, and the out- 
look is heavily pro-Big Three. 


Small Cars or Big Cars? 


In the operation of localized fleets, 
however, the smaller car has a 
growing appeal. Utility companies 
and municipalities operating on slim 
budget margins and highly con- 
cerned with the initial cost of fleet 
cars plus their cost-per-mile find 
the small car quite attractive. If 
the fleet operator’s policy is to 
amortize cost through high mileage 
and to consider trade-in return as 
secondary, then the case for the 
small car is strong. They save fuel, 
insurance and repair costs. Many 
makes restore practically all the 
storage area pilfered by recent size- 
styling. 
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American Motors Corp. released to 
the author a partial list of municipal 
and state departments using Ram- 
blers for fleet purposes. This list 
shows that at least 117 departments 
of almost as many cities and states 
are ing Ramblers 
doubt, on a trial basis. Among the 
city moto! pools listed: Boston, Bur- 
bank, Hackensack, Pueblo, Zanes- 
ville; among the states 
Idaho 

From the City of Miami 


1 
ing no small 


many, no 


Wisconsin, 


operat- 
cars at present—comes 
this comment “We are going t 
purchase 56 Ramblers for trial 
both for 
We anti 


costs with them.” 


olice and general pool use 
ipate reduced operating 
Studebake 
our product is 
being used in over 50 different pub- 
lic utility 


A spokesman fo! 


Packard Says, 


companies and in over 


100 cities.” This same source is of 


the opinion that ‘Imports are ol 
little importance in the public utili- 
ties field or for municipal govern- 
ment use. Customer and taxpayer 
resistance to the purchase and use 
of foreign-made automobiles would 
substantially hinder any mass pur- 
chase of the lower-cost imported 
automobiles.” An interesting com- 
ment in the face of continually ac- 
celerating 


egistrations of foreign 


cars in the U. S. For example, over- 
all English Ford registrations in the 
U. S. during the first 10 months of 
1958 were 26,551 against 13,717 ir 
the same period of 1957. 


From some of the nation’s 


utility companies comes evidence of 


Courtesy American Motors Corp 


@ RAMBLER American is a compact car (total length 178.3 ins.) which is being 
tested by a number of utility companies for fleet use to overcome size problems. 


ncreasing interest in the use ol 
small fleet cars. Says the Cincinnati 
Gas and Electric Company trans- 
portation superintendent, presently 
Rambler Americans 
(among other cars, of course): “In 

Rambler 
Studebaker 
Larks will be purchased in the 1959 
budget.” The 
agent of Ohio Edison shows some 


operating 4 


all probability more 
Americans and some 


general purchasing 
feeling of disenchantment with the 
Big Three in this comment: “We are 
still going along with the standard 
models of Chevrolet, Ford and Ply- 
mouth. We are hoping that shortly 
some of the American manufacturers 


will begin producing a utility car 





Table 1—Data Chart on 1959 Car Models 


Approx. Retail 
Price (Noextras Total 
Make except heater)“ Length 
S. Standard 
Chevrolet $2400 
Ford 2400 
Plymouth 2400 
S. Compact 


210.9” 
208.0 
208.2 


Rambler 

American 2000 
Rambler Six 2200 
Studebake1 

Lark 2000 

S. Other 
Checker A-9 2200 

Imported 

Ford Anglia 1600 149.8 
Ford Consul 2100 172.0 
Metropolitan 

1500 1800 149.5 
Vauxhall Victor 2000 167.8 
Volkswagen 


Sedan 1600 160.2 


“Includes transportation & ‘Make-ready”, Middle 


Max. Brake HP 
(Lowest HP 
Engine) 


Total Total No. 
Width Height Cyl. 


19.9” 56.0” 35/4000 rpm 


76.6 56.0 5(@4000 
78.0 56.6 } 32 3600 


903800 
127704200 
71.4 - 'y 90@ 4000 
75.0 } 95(@3000 


60.8 4500 
68.6 4400 


4600 
D4200 


60.6 59.1 3700 


Atlantic area 





that is more satisfactory to our type 
of operation.” 

Voicing a somewhat similar opin- 
ion, a representative of a large east- 
ern utility indicated a specialized 
interest in the Checker, widely 
known as a taxi but available for 
general fleet application. The 
Checker Model A-9 is more than a 
foot shorter and about half a foot 
narrower than the standard three— 
and 6 inches higher. It is specifically 
designed as a taxi, consequently is 
roomy inside, easy to enter and 
leave. The utility is considering 
Checkers as executive transports be- 
cause standard cars are becoming 
so low they require no small degree 
of maneuvering to get in and out of 
the seats. 

Commonwealth Edison of Illinois 
is currently using “a few Ramblers, 
Larks and one Volkswagen”, but 
these small cars have not been in 
service long enough to provide ac- 
curate operational data. Niagara 
Mohawk Power Corporation uses no 
small cars because, as a spokesman 
puts it, “most of the territory we 
serve involves topographical and 
weather conditions such that it 
seems doubtful that economies 
would be realized.” Despite the 
negative indication of this statement. 
the director of transportation adds 
that Niagara Mohawk is “still con- 
sidering small cars, however.” 

Across the country, small com- 
plements of compact cars are now 
undergoing trial. If they pass these 
demanding tests by utility firms, 
government agencies and industry 
if small cars show themselves ac- 
tually to possess all the advantages 
claimed for them—then there might 
well be brewing a revolution in the 
business of fleet purchasing. 


PUBLIC WORKS for April, 1959 





@ CHIPPER blades have to be removed 
for sharpening about every 13 days. An 
impact wrench does a quick job. Four 
work crews service 100,000 street trees. 


BRUSH 
CHIPPING 
MACHINES 


Pay Off 
in $ix Months 


BURT ROUBOS 


City Forester, 
Park Department, 
Grand Rapids, Michigan 


HERE ARE some 100,000 trees 

strung out along the 450 to 500 
miles of streets in Grand Rapids. 
Branches on these trees have to be 
trimmed to remove those that have 
grown so low as to interfere with 
traffic or with pedestrians and to 
improve the appearance of the trees. 
Another major phase of the work 
of our forestry division deals with 
removal of trees which have been 
attacked by Dutch Elm 
Four work crews are involved, two 
on the trimming work and two top- 
ping diseased elm trees. 

We used to load the trimmed 
branches on a flat bed truck and 
haul them to a dump where they 
were later burned. This was a costly 
and time-consuming operation. Some 
time ago we decided to try a wood 
chipper. Now we have four of them, 
one for each crew. The chippers, 
made by Fitchburg 
Corporation, are 


disease. 


Engineering 
teailer mounted 
and are towed behind the trucks. 
The branches and tree tops are 
fed into the chippers, which cut 
them up into pieces one to three 
inches long and blow them right 
into our trucks. We have built metal 
hoppers to enclose our trucks so 
that they can hold extra chips. One 
load of chips is equal to six of our 
old-fashioned loads of branches. 
Here is why we figure that the 
chippers pay for themselves so rap- 
idly. We save five man-hours per 
crew each day by eliminating extra 
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trips to the dump because the wood 
chips are so much more compact 
Also, we have one less man on each 
crew since we don’t need a top 
loader on chips to level them off 
and stamp them down. That’s an 
additional saving of eight man-hours 
per crew. Together these save 13 
man-hours each day per crew. At 
$2.25 per hour, the saving is $30 a 
day, or around $600 a month per 
crew. 

In addition, there are some othe 
benefits. We no longer spend time 
watching the burnings at the dump 
Also, we formerly had to do occa- 
sional paint jobs when cars parked 


in the streets had been scratched by 
branches sticking out of our hauling 
trucks. And finally, we have four or 
five men during the summer since 
we cut down on the labor of weed- 
ing. The chips take care of this for 
us by reducing weed growth around 
shrubs and other plantings. 


Chips Valuable 

We feel that chipping trees with 
Dutch elm disease reduces the dan- 
ger of spreading the infection. These 
chips are not used, but are deliv- 
ered to the city dump 

Branches from the re of the 
trees do not end up at the dump, 


4 


@ SHRUBS are protected by putting a deep layer of wood chips around them. This 
shows how, at a school, the chips prevent packing of the soil by school children. 
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@ PARK Department uses wood chips 
around and under its trees and shrubs. 
The chips retain soil moisture and tend 
to prevent undesirable weed growth. 


though. Once they are turned into 
brush chips, we find them useful 
throughout the city. They are spread 
under trees and shrubs in our parks, 
where they eliminate practically all 
the weeds. The chips hold in the 
moisture and the plants seem to 
grow much better. 

At the Campau School, chips have 
been especially valuable around 
shrubbery. School children trample 
on the beds all the time. However, 
with the chips as protection, the soil 
doesn’t pack down and with this 
better aeration the plants do well. 

Like all machinery, there are cer- 
tain maintenance costs with the 


chippers. We find these extremely 
low. For instance, the blades of the 
chipper have to be touched up every 
day, but this takes only fifteen min- 
utes. The blades have to be resharp- 
ened about every 13 days. To do 
this, we remove them with a Thor 
impact wrench and slip in a spare 
set. Other maintenance is practical- 
ly non-existent. Gas consumption is 
three or four gallons per day. All 
maintenance is easily paid for by 
the additional benefits which I have 
described but to which no dollar 
value has been assigned. 

We figure that our four crews 
save the city $120 per day now that 
they are “mechanized.” That’s why 
I say that our new wood chippers 
are a grand investment—they easily 
pay for themselves within six 
months. 





THE NEXT STEP 
FOR ECONOMY IN THE 
TREATMENT OF WASTES 








R. L. SMITH, 


and 


H. C. LEIBEE, 
Consulting Engineers, 

St. Paul, Minnesota 
ee MANY years, the waste 
treatment work horse was the 
low rate biological filter. The in- 
troduction of the high rate and 
high capacity types of filters re- 
sulted in a major economy and 
today they more nearly represent 
the “standard” method of treatment 
Now it is perhaps worthwhile to 
consider if we are not in a new 
stage that will produce as complete 
an economic change as did that 
from low to high capacity filters. 
The low rate filter concept was 
based upon the use of equipment 
that could operate only intermit- 
tently and this operational method 
eventually was responsible for the 
theory that the micro-organic 
life required a rest period between 
feedings. The high rate filter uses 


@ TILE media is perforated with a maxi- 
mum number of 1-inch vertical holes to 
provide greatest possible surface area. 
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shortened rest periods and heavier 
applications of food for the micro- 
organisms but also includes recir- 
culation of treated sewage. The 
high capacity filter completely 
eliminates the rest period and uses 
a feeding method that maintains a 
film of liquid conducive to the 
efficiency of the organisms present. 

The flora is a composite of pro- 
tozoa, worms, fungi and bacteria of 
which the bacteria are probably 
the predominant form in_ those 
filters where the pH of the wastes 
is close to neutrality or above. 
Dr. Henrici, formerly of the Uni- 
versity of Minnesota, in his study 
of stalk bacteria, found a logical 
explanation of the physical func- 
tioning of the filter flora. The active 
microbial life is aerobic, the stalk 
bacteria being attached to the filter 
media. Furthermore, Dr. ZoBell of 


@ DOWPAC is a plastic media for 


the University of California has 
demonstrated that many non-stalk 
bacteria attain higher populations 
where solids are present than in 
clear menstruum. Presumably, these 
microbial forms attach themselves 
to solid surfaces. The growth of 
these bacteria in large numbers 
creates a dense microbial “forest” 
that eventually prevents air from 
reaching the media surface. This 
leads to a_ condition wherein 
anaerobic liquefaction dissolves the 
attached element and causes the 
flora to slough. For the reason that 
the contact period between the 
sewage and the filter flora is less 
than ten minutes, compared to the 
hours of contact used in the acti- 
vated sludge process, the design of 
the media is critical. 

If broken stone is used as filter 
media, the sewage applied to the 
top of the bed will tend to channel 
and eliminate a large volume of the 
bed from use. The most desirable 
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trickling filters. At 
lower right, sections are shown nested for transportation. 


rock media would be _ perfectly 
round spheres of uniform diameter; 
these are of course impractical to 
obtain. In using the commercial 
form of broken stone, care should 
be taken to obtain a type of rock 
resistant to the chemicals present 
in sewage; to eliminate too many 
flat pieces and to provide adequate 
hand screening so that the rock 
pieces all approximate the same 
size. The actual cost of rock media 
is much higher than is 
estimated. 

It is entirely reasonable to be- 
lieve that a commercially feasible 
prefabricated media can be made 
that will provide up to ten times 
as much surface for useful microbial 
growth as any commercial grade of 
rock can provide. Materials avail- 
able for a prefabricated media in- 
clude Dowpac’s 


usually 


polystyrene and 


pa P 


saran, vitrified clay, glass, resistant 
metals, ete. 

A prefabricated media must be 
fully resistant to chemical erosion 
from industrial and domestic 
wastes, must be reasonable in price 
and must be economical with re- 
spect to weight, reflected in haulage 
costs. The media must also have 
the highest possible “effective sur- 
face.” Effective surface is defined 
as surface which will support active 
flora. The surface must be self- 
cleaning to prevent the accumu- 
lation of sludge pockets where 
anaerobic decomposition can occur 
with consequent return of part of 
the organic material to solution. 
As the flora can gap a %-in. open- 
ing, all surfaces should be more 
than a half inch apart. The media 
structure should permit uniform 
film thickness to be maintained 
from top to bottom of the media. 


It should provide for adequate air 


movement, influenced by the differ- 


ence in temperature of the air and 
the waste. When the air is heated, 
it will rise and when chilled, will 
descend. The actual amount of air 
required is probably less than one 
cubic foot per square foot of filter 
surface (not media surface) with 
a velocity of three feet per second. 
The creation of a uniform film at 
the top of the filter can only be 
accomplished by means of a uni- 
form, rain-like application from the 
so-called high capacity type of 
distributor. 

In general, the high loadings per- 
missible with prefabricated media 
such as the vitrified clay Aero- 
block and the product of the Dow 
Chemical Company known as Dow- 
pac should produce very material 
gross savings in the plant cost. 

It is reasonable to believe that 
the low capacity filter was designed 


@ TOP VIEW of a filter utilizing Dowpac. High loadings 
permissible with prefabricated media can reduce plant cost. 


with little consideration given to 
the chemical characteristics of the 
waste. There is a characteristic of 
sewage generally termed “suscepti- 
bility to oxidation” or “treatability.” 
For any particular situation, this 
should be studied by a biochemist 
and a recommendation made based 
on peculiarities of the waste. There 
are certain heavy gases, probably 
sulfur compounds, that will ac- 
cumulate near the bottom of a filter 
and prevent satisfactory treatment. 
It is not believed that the increase 
in BOD loading permitted by the 
high hydraulic loadings possible 
with prefabricated media implies 
that any more consideration should 
be given to treatability than would 
be the case were the filter of the 
low capacity type. Treatability is 
always part of judging any waste 
process and the use of prefabricated 
media does not obviate the need 
for sound design of all treatment 
plant units. 





Drill Machine Used In Sewer Construction 





T. EDWARD TEMPLE, 
City Manager, 
Danville, Virginia 


HREE YEARS ago the City of 

Danville, Virginia, embarked upon 
a $700,000 sewer construction pro- 
gram which at the outset presented 
many construction problems. High- 
ways and railroads had to be crossed; 
a time-saving and money-saving 
approach to these tasks had to be 
found 

Up until 1955 the job of laying 


a sewer line under railroad tracks 


had been done by tunneling and 
jacking large pipes under the tracks 
The pipes had to be large enough 
for a man to work in to bring the 
dirt out. Once the tunnel was com- 
pleted, the smaller sewer line could 
be laid through the tunnel of pipe 
The job took days to complete and 
required installation of pipes large: 
than actually needed to encase and 
protect the sewer line 

To cross highways, construction 
crews had to dig their way across, 
tying up traffic, exposing men to 
swift-moving cars and trucks, and, 
in cases where pavement had re- 
cently been laid, tearing up sur- 
facing which could never be ade- 
quately patched again 

To solve these common municipal 
headaches, a widespread search was 
made by Director of Public Works 
H. D. Bowling to find a machin« 


that could do the jobs required. 


Machine Requirements 


would have to be 
versatile so that it could be used 


The machine 


on the major jobs and also on more 
routine work. It not only would be 
called upon to drill for long dis- 
tances, but also had to be used to 
drill a hole along a specified grade 
with a high degree of accuracy. 
The result of the investigation 
led to the purchase of a McCarthy 
Trench Machine, Number 103TT, 
with a 32 hp Wisconsin air cooled 
motor. Along with the machine, the 
city purchased 54 feet of 6-inch 
and 54 feet of 20-inch augers, which 
come in 6-foot lengths. Since the 
initial purchase additional lengths 
have been bought making a total 
drilling capability of about 75 feet 
During the past three years, the 
machinery has been used extensive- 
ly by the Sewer Construction Divi- 
sion to bore under railroad tracks, 
major highways, and _ residential 
streets to make sewer taps and in- 
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DRILLING is a much easier and less costly method of getting sewer or water 


lines under streets, railroad tracks and four-lane highways; and it is safer, too. 


stall trunk sewers. It has been 
loaned to the City’s Water, Gas and 
Electric Department and the local 
telephone company for major jobs. 

On the railroad ‘jobs, it has been 
estimated that less than one-fourth 
the time is needed to complete the 
work, cutting the time from days 
to hours. 


Installation of Pipe 


The way that construction super- 
intendent Jack Eggleston installs an 
8 or 12-inch line under the highway 
is to begin by cutting a 6-inch pilot 
hole, which is then followed through 
using the 20-inch augers. Into the 
large hole is pushed a casing which 
erves to protect the sewer line. 
Sometimes the casing used is smooth 
steel pipe, and sometimes a corru- 
gated metal pipe is inserted and 
welded. 

Although no trouble is encoun- 
tered when drilling on a horizontal 
line for any distance, extreme care 
is required to drill along a specified 
grade. In fact, Danville experience 
indicates that when drilling to grade, 
no more than 75 feet should be 
bored from one point. If a job re- 
quires greater distance along a 
grade line, the machine should be 
moved to drill from the other end. 

Although no cost figures could 
be accurately applied to determine 
savings over the past three years, 
Danville officials feel that the in- 
vestment has proved valuable. The 


trench machine is used only on cer- 
tain major jobs, but on those jobs 
the installation time required and 
the costs are materially reduced. 
The construction men no longer are 
exposed to the hazards of traffic. 
Traffic on major highways is no 
longer blocked by open ditches, and 
high class pavement is preserved 
from innumerable cuts and patches 
Mr. Bowling feels that had the 
machine been discarded long ago, it 
would still have paid for itself. To- 
day, with every use of the McCarthy 
Trench Machine, the City of Dan- 
ville receives added dividends 


@ OLD WAY of jacking under a rail- 
road. Note the laborer is pushing a 
tray of dirt out of the 36-inch pipe. 
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Samuel S. Baxter Honored 
as Philadelphia’s 
“Engineer of the Year” 
Philadelphia, Pa.—Sam Baxter, 
Water Commissioner, City of Phila- 
delphia, was honored: as Philadel- 
phia’s “Engineer of the Year” during 


National Engineer’s Week, February 


22-28, 1959. Presentation of the 
award by the Pennsylvania Society 
of Professional Engineers was made 
at a luncheon at the Philadelphia 
Engineers’ Club, February 20. Thus 
in the image of Sam Baxter, out- 
standing public servant and a past 
president of APWA, “is an outstand- 
ing example that a professional man 
can have an effective and satisfying 
career in the service of his city.” 


Simpson Appointed to ASA 
Masonry Committee A-41 


Chicago, Il].—President Hurst has 
appointed E. G. Simpson, Deputy 
Commissioner of Buildings, En- 
gineering Department, Winnipeg, 
Manitoba, Canada, to represent the 
APWA on the ASA Sectional Com- 
mittee A-41 on Masonry. The Com- 
mittee is currently engaged in 
revising ASA Standard A-41.2 “Pro- 
posed American Standard Building 
Code Requirements for Reinforced 
Masonry”. 


Hardenbergh, Offner, Wagnitz 
Re-Appointed Trustees of APWA 
Research Foundation 
Chicago, Ill—W. A. Hardenbergh, 
Editor of Public Works Magazine: 
Milton Offner, Secretary of the Los 
Angeles Board of Public Works: and 


Milton F. Wagnitz, City Engineer, 
Detroit have been re-appointed by 
President Hurst to 3-year terms on 
the Board of Trustees of the APWA 
Research Foundation. By action of 
the Trustees, Milton Offner was 
re-elected Chairman, and Samuel 
Baxter, Commissioner, Philadelphia 
Water Department, Vice-Chairman 
of the Board. Continuing to serve 
as members of the Board are Don 
Bloodgood, Professor of Sanitary 
Engineering, Purdue University; 
Myron Tatlock, Consulting En- 
gineer; William Foster, Editor, The 
American City Magazine; E. J. 
Cleary, Executive Director, Ohio 
River Valley Water Sanitation Com- 
mission; and F. H. Zurmuhlen, Com- 
missioner, New York City Depart- 
ment of Public Works. 


Manitoba Chapter Undaunted 
By —30° F 


Winnipeg, Man.—Despite temper- 
atures which fell to —30° F., a total 
of 59 members and guests of the 
Manitoba Chapter attended a din- 
ner meeting held January 30th at 
Winnipeg. N. S. Bubbis, General 
Manager of the Greater Winnipeg 
Water and Sanitary District spoke 
on the Water District’s new branch 
aqueduct. 


Michigan Chapter Sponsors 
Inspector Schools 


Detroit, Mich—The Michigan 
Chapter, in cooperation with The 
Concrete Pipe Association, The Clay 
Pipe Association and the Portland 
Cement Association has sponsored 
schools for Sewer Inspectors and 


Concrete Paving Inspectors. The 
schools, one day each in length, 
were held February 24 and 25 and 
March 3 and 4 respectively; each 
course was held on consecutive days 
in order to reduce the size of classes 
and enable cities to send inspectors 
on alternate days. The City of De- 
troit served as host. The all-day 
sessions were held at the Detroit 
Western Yard. 


APWA Representative Reports 
on Highway Research 
Board Meeting 


Chicago, Ill.—David M. Small- 
wood, Philadelphia’s Street Commis- 
sioner, represented the APWA at 
the 38th Annual Meeting of the 
Highway Research Board held in 
Washington, D. C., January 5-9. 
Commissioner Smallwood reported 
that a total of 200 individual papers 
were presented at the several con- 
current divisional sessions. About 40 
papers emphasized the strictly urban 
problems of expressway design, 
operation, traffic patterns, effect on 
adjacent land values, as well as 
various facets of traffic flow in 
arterial streets. Throughout the 
meeting the inter-relationship of 
highway transportation and urban 
problems was stressed. 


Medford Elected President 
of North Carolina Chapter 


Raleigh, N. C.—H. L. Medford, Di- 
rector of Public Works, Greensboro, 
North Carolina, was installed as 
President at the annual dinne 
meeting of The North Carolina 
Chapter held in Raleigh, February 





OFFICERS: Wm. D. Hurst, Winnipeg. Manitoba, Canada, President; Jean L. Vincenz, San Diego, Calif., Vice President. 
REGIONAL DIRECTORS: (term ending 1959) Albert G. Wyler, New Orleans, La.; Edward J. Booth, Bismarck, N. D.; Fred- 
erick Crane, Buffalo, N. Y.: (term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson, Richmond, Va.; H. H. 
Hester, Fort Worth, Tex.; (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; W. A. 
Bowes, Portland, Ore. Immediate Past President, Sol Ellenson, Newport News, Va. Robert D. Bugher, Executive Director. 
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, 12. The meeting was held in con- 
Read how FIT C HBU S C C o | PPE ~ junction with the Fifth Annual 
North Carolina Municipal Public 

Works Conference which is spon- 

SO LVES B be U s be DIS PO SAL sored by the North Carolina League 

of Municipalities and the Civil Engi- 

neering Department of the North 
a of oe N. > Carolina State College in coopera- 

tion with the Chapter. Other Chap- 

ter officers installed at the meeting 

were R. W. Neilson, Director of 

Public Works, Winston Salem, Vice 

President, and S. Leigh Wilson, As- 

sistant Executive Director, North 

Carolina League of Municipalities, 

Secretary-Treasurer. Warren Mann, 

Director of Public Works, Raleigh, 

and W. T. Cox, City Engineer, Ash- 


boro were elected Directors. 


“Graduation” Feature of 
Chicago Meeting 


Chicago, Il].—One of the featured 

events of the Chicago Metropolitan 

Chapter’s annual winter luncheon 

or ROADS a Ne: meeting held March 10th was the 

OFFICE OF SUPERVISOR awarding of certificates to the 32 

COUNTY OF BERGEN i participants who satisfactorily com- 

70 ROKENSACK, N. J pleted the Chapter-sponsored course 

on Municipal Public Works Admin- 

May 26, 195% istration. The course, sponsored in 

Mr. W. O. Forman, Presidents the Chicago area by the Chicago 
Fitchburg Engineering ae Chapter in cooperation with the 
Fitchburg, Massachusetts University of Chicago’s center for 
Dear Mr. Forman: inform Programs in Government Adminis- 
I thought I would take five minutes out to tration, consisted of 12 afternoon 

work your Fitchburg Chipper +8 doing in Bergen sessions, the final session being held 
February 4. The certificates awarded 

County. vel! know, this Department maintains were issued jointly by the APWA 
and the Institute for Municipal 

eae miles of Cownt Training. They were the first given 
h, we had to use a large dump tru after recently completed arrange- 
he problem of disposing tne ments for the Association to serve 
as co-sponsor of the Training Course 
in Municipal Public Works Admin- 
istration offered by the Institute for 
Training in Municipal Administra- 
tion which functions under the 


the roadside to form a soil-improving mulch. auspices of The International City 
Managers’ Association. 


you about the efficient 


As you probably 
rea, and formerly, 


y road, much of it in the rural a 


ck and three men to 
when cutting brus 


load it, and we were then faced with t 
oa . 


brush, which was a job in itself. 

| d 
Since purchasing the Fitchburg Chipper we only nee 
-up truck to haul it, and we are not faced with 


one or two men and a pick 


i 
roblem of disposing of this roadsi as the wood is now chipped 


de brush, 
the p 


alon 
’ Yours very truly, 


Nor University of Pittsburgh Site 
Sopervisor of Roads. of Western Pennsylvania 
Chapter Meeting 








Pittsburgh, Pa——Subdivision con- 
trol, certification of sewage treat- 
| } ; ment plant operators, and quasi- 

erhaps the savings in man hours and equipment public agencies were topics for dis- 
mentioned by Mr. Thier in his letter may apply to cussion at the February 5th meet- 
your city, town or department. ing of the Western Pennsylvania 

For further information on how a Fitchburg Chapter, American Public “Works 
Chipper can benefit your operation, send for FREE Association. Fifty-two members and 
BOOKLET: “Chip Dollars from Your Over- guests attended the Chapter’s win- 
head. ter meeting which was held on the 

Address Dept. PW-49 campus of the University of Pitts- 
burgh. 


FITCHBURG FNCINEERING (CORPORATION At the morning session C. B. 


Mitchell, Michael Baker Engineers, 


FITCHBURG, MASSACHUSETTS reviewed the “Municipal Authority” 


Act in Pennsylvania, and L. W. 
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WHICH MIXING 
EQUIPMENT 


provides most efficient flocculation? 


LINK-BELT’s combination of flash and straightline 
mixers assures chemical savings of 30 to 40%... 


increases filter runs by 50% . . . decreases wash water demands 


a 
FLASH MIXERS PROVIDE RAPID, THOROUGH ee 
MIXING of chemicals with water, sewage or in- 
dustrial liquids. They consist of a constant-speed i 
motor directly connected to a quiet-operating worm 
gear reducer. This drive, mounted on a pedestal, is 
connected to a vertical propeller shaft so mounted 
that underwater bearings are not required. Load 
and thrust of the propeller shaft are taken up by 
bearings in the pedestal so these forces do not act 
on the reducer bearings. This efficient design as- 
sures long life and trouble-free operation. The 
propeller itself is an iron casting designed for high 
mixing efficiency with low horsepower require- 
ments. Link-Belt flash mixers may be installed in 
concrete, steel or wood tanks by mounting on a 
steel or concrete platform spanning the tank walls. 








STRAIGHTLINE MIXERS PROVIDE GENTLE 
SLOW MIXING to build up maximum size floc. 
These mixers consist of a number of sections, each 
made of a horizontal solid steel shaft carrying steel 
angle arms on which redwood paddles are mounted. 
The paddle shaft is driven by a chain drive from 
a Link-Belt Electrofluid drive coupled to a Link- 
Belt P.I.V. variable speed drive. The solid steel 
paddle shaft, with rigid compression couplings in- 
suring perfect shaft alignment, turns in special 
babbitted bearings with water lubrication grooves. 
These bearings eliminate grease contamination of 
the water and prevent breakdown that may be 
caused by failure to provide proper lubrication. 
Use of redwood for paddles eliminates painting 
maintenance. Link-Belt makes a complete line of 
these mixers. Size and shape can be adapted to suit 
local requirements. 





The mixers shown above are part 
of the broad line of Link-Belt sani- 
tary engineering equipment. Get in 
touch with the Link-Belt office 
nearest you. Our sanitary engineers 


~ LINK(#) BELT 


will be glad to work with your engi- 

neers, chemists and consultants . . . : , 4 SANITARY ENGINEERING EQUIPMENT 

help you get the finest in modern ‘ : ; 

treatment methods. Or write for i - . LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. Sanitary 
your copy of Equipment for Chem- te ~ Sl Engineering Regional Offices—Colmar, Pa., Chicago 9, Kansas City 8, Mo., San 


: Francisco 24. Sales Offices in All Principal Cities. Export Office, New York 7 
ical Flocculation Book 2442. Representatives Throughout the World. 1 
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Rugged, Inexpensive VERMEER 
POW-R-DITCHERS 


If one of your problems is low-cost, time- 
saving trenching and ditching. . . take 
a look at the VERMEER Pow-R-DITCHER 
line before you buy! The 524T (above) 
digs 8” to 24” wide. The 4T (right) digs 
6” to 14” wide. Both are fast, rugged, 
self-propelled and low in price. Ideal for 
digging foundation footings, gas, water 
sewage and service lines. A third 
smaller unit also available. 


Write For Literature and Low 
Prices On The Complete Line 


VERMEER MANUFACTURING COMPANY 
1439 W. WASHINGTON PELLA, IOWA 








MOSQUITOES, 
FLIES 
AND OTHER 
INSECT PESTS 


DESTROYED 
ON 
CONTACT 


CriPAy 


Lowest-Cost Space Control 
throughout the Community 


3 








TODD INSECTICIDAL FOG APPLICATOR 





On the dump, over pools, in suburbs, play areas, stockyards, TIFA gets the 

every time it the lowest operating and maintenance cost. TIFA 
rapidly covers large areas with true clean fog, penetrates smallest crevices, 
envelops and destroys all insect pests. This efficiency with newest or older 
type insecticides, gives you a better insect control program for your 


community 
Carrying Underwriters’ Listing Seal MH 4162 
BEST by TEST for over 14 years in Community Fly and Mosquito Programs 


Write for illustrated folder with details and official comments 


TODD SHIPYARDS CORPORATION 
PRODUCTS DIVISION 


Sales and Service Departments: Columbia and Halleck Streets, Brooklyn 31, N.Y. 


Plant, Sales and Service: Green’s Bayou, Houston 15, Texas 
Sales and Service Agencies throughout the Western Hemisphere 
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Pribble, also of Michael Baker Engi- 
neers, discussed the need for proper 
street planning and how street de- 
sign affects a municipality. “Certifi- 
cation of Sewage Treatment Plant 
Operators” was the topic of the 
paper presented by T. R. Haseltine 
of Chester Engineers. Mr. Haseltine 
discussed the mandatory program 
proposed by the Pennsylvania Sew- 
age and Industrial Wastes Associa- 
tion and the Pennsylvania Depart- 
ment of Health. Robert R. Perry, 
Engineer, City of Meadville, led the 
discussion which followed each of 
these papers. 

The luncheon session featured a 
talk on subdivision control by Ed- 
ward Yost, Assistant Director, Pitts- 
burgh Regional Planning Associa- 
tion. Frederick W. Crane, General 
Manager, Buffalo (New York) Sewe1 
Authority and Director, Region II, 
APWA, presented a Certificate of 
Appreciation Award to the City of 
Meadville for maintaining public 
agency membership in the national 
organization for 10 consecutive years. 


Air Pollution Topic at 
Northern California Meeting 


Oakland, Cal.—Benjamin Linsky, 
Control Officer of the Bay Area Air 
Pollution Control District reported 
on the progress and problems of 
controlling Air Pollution in the Bay 
Area at the regular monthly meet- 
ing of the Northern California Chap- 
ter, February 20. Mr. Linsky was as- 
sisted in the discussion by H. C. 
Johnson, Principal Air Pollution 
Control Engineer of the District. 


Financial Planning 
(Continued from page 119) 


Types of Financing 

Many jurisdictions will find it 
advantageous to finance some of 
their improvements with general 
credit obligations and some with 
revenue bonds. Both types of obliga- 
tions have their advantages and 
under certain conditions their de- 
cided disadvantages. In _ practice 
many variations and combinations 
have developed. 

An issuer can usually, but not 
always, obtain a lower rate of inte- 
rest on a general obligation bond 
issue than on a revenue bond issue. 
Investors have a high regard for the 
unconditional pledge to raise the 
money required for debt service at 
all costs. Ordinarily the other cov- 
enants need not be particularly re- 
strictive in this type of issue. Since 
a general obligation is a direct debt 
of the issuer a new offering increases 
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A 


me 
TYPE A— FACE PRESSURE Wy i t h } G A Ss 
a 8 
Water Reservoirs 


Swimming Pools 
Tanks 


+ 
— Joint Sealer 


Vertical, horizontal and overhead joints are effectively sealed with Igas 
... It is self-welding, forms a continuous watertight seal . . . Intersecting 
joints can be sealed easily . . . Igas is a tough, resilient and non-meltable 
black mastic compound, adhering to any construction material .. . It 
remains flexible over a wide temperature range — does not sag or flow in 
hot weather, nor become brittle in cold... It will not dry out, shrink 
or lose its effectiveness even after years of exposure 






... [gas is non-toxic 
and will not affect drinking water .. . It is resistant to sewage, salts, non- 
oxidizing acids, dilute acids and sea water .. . Write for bulletin IS-56. 
TYPE B— BACK PRESSURE . - , ; 
For detailed recommendations on sealing joints contact our 
t 
Senne Service Department. 
Tunnels <<. 
Retaining Walls 


Technical 


IGAS is available in 4 consistencies to fit your job — pressure 
grade * knife grade * gun grade * extrusion grade .. . also available 
in gray color, in gun grade and knife grade. 


vaessuse 


SY —+ 














y SIKA CHEMICAL CORPORATION 


FPraAaCS ATC - SEW £2 e 
COMPOUNDS FOR MASONRY and CONCRETE CONSTRUCTION 





DISTRICT OFFICES: ATLANTA © BOSTON ® CHICAGO © DALLAS © DETROIT © NEW ORLEANS © PHILADELPHIA 
| PITTSBURGH @ SALT LAKE CITY — DEALERS IN PRINCIPAL CITIES 


4 pet ssutt 4 — AFFILIATES AROUND THE WORLD 








RELIABILITY * EXPERIENCE e SERVICE 
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the debt rates and also the amount 


* subject to the debt ceiling if there 

(M,) Mo del 16 Strip er is one. When the debt is already high 
- local officials are often inclined, 

* therefore, to avoid, where possible, 


ha the further use of general obliga- 
2-Color, 3-Gun Machine tions. 
One-Man Operation Where user taxes are feasible, 








revenue bonds can often be used to 
Self-Propelled advantage. From the viewpoint of 
36 Gal. Paint Capacity | the issuer this type of financing may 
seem especially attractive since rev- ° 
enue bonds are usually not included 
as debt in the computation of debt 
ratios, and would not ordinarily be 
subject to the debt ceiling, if there . 
is one 


“ Hazards of Revenue Bonds 


Two types of potential sources of 
danger should, however, be consid- 
ered before issuing revenue bonds: 
: : ew . ? 1) The user taxes may be insufficient 
Here’s a big production line marker for automotive-type steering; many other | to cover debt service—even though 
growing cities and progressive counties. quality advantages. the general credit is not pledged 


Model 16 features include: automotive- COMPLETE LINE OF STRIPERS. from hand- the fact remains that any default is 
type drive with 2 speeds forward, one propelled models te exstom-snde a we _ = — spec one a 

; : : ; wed truck explained. One of the greatest ris 
— og ma: nee > sgamaied mounted units. Get more information now! of revenue financing is the danger 
three lines intermittently at 6 m.p.h.; M-B Corporation, New Holstein, Wis. 


» 
a 


that debt service requirements will 
be based upon an overly optimistic 
estimate of earnings particularly in 
the earlier years. Currently, the of- 
ficials of certain of the toll roads are 
sweating through a very uncom- 
fortable period because of the slow- 
ness with which traffic is building 





: ment. Some years ago a_ publicly 
owned utility sold a series of bonds 
with | » which carried a group of covenants 
accounts. This, of course, resulted in 
a confusing maze, which made it all 
: which made it feasible to take ad- 
: vantage of the call provision. A 
Models for 4 
oll makes Another dangerous type of restric- 
4-wheel drives tion ties up the funds so tightly that 
GAS TIRES! | found in the new issues. 
7 ° : STOP FRONT beat 
More pep, easier handling, too! Rigid Debt Structures 


requiring that cash receipts be 
ae but impossible to manage the enter- 
# a 
refunding issue was drafted in which 
to 1'/2 tons as Sale iar - : 
it is not possible to maintain the 
DRIVE WEAR ; 
When a 4-wheel drive with Warn Hubs is used in 2-wheel 4 In the course of time the debt 


up. 2) In the enthusiasm to get the 
properties adequately. Fortunately 
drive, there's no ‘dead load” drag from the front drive DRAG AND structure of a populous jurisdiction 


—_ bonds sold rigid covenants may be 
UT HI HWAY placed in the indenture which will 
‘ 4 later interfere with efficient manage- 
routed through thirty-six separate 
prise. Fortunately there was a de- 
ot 4-wheel drive! cline in the level of interest rates 4 
the covenants were more workable. e 
SAVE REPAIRS, this latter type of covenant is seldom 
assembly being turned by the front wheels! Warn Hubs save is likely to become both complicated 


gears, engine, tire wear and gas; give your 4x4 the pep, WwW | sis ; 

speed, performance, handling ease of a 2-w heel drive. You can HINE IN | and rigid. Much of the enabling leg- 

use 2 or 4-wheel drive whenever you want it—automatically 2-WHEEL | islation was passed years ago and 

with Warn Lock-O-Matics, manually with Warn Locking | does not fit modern conditions. 

Hubs. Get Warn Hubs at your dealer's soon! DRIVE! Wusthecmecs outstanding bond is 
| , - c - 


WARN MFG. CO. “Seattle 88, Wash. 


sues often contain covenants which 
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HERBICIDES 





GARLON .. .‘mows’’ weed costs 


along guard rails, bridge abutments 


Mowing around guard rails is a mean job. Time consuming, 
costly and not very satisfactory. But there is an easy and 
inexpensive way to do the job—with vegetation control 
chemicals. Specifically, Garlon*—the newly created weed 
and grass killer from Dow research labs. 

Garlon controls grass and weeds at a fraction of the cost of 
mowing. This combination chemical kills both broad-leaved 
weeds and grasses. And it can be sprayed at any time when 
weeds are young and growing, with sure results. Garlon is 
the fast-acting versatile herbicide that’s easy to mix, easy to 
use. It’s the ideal supplement to right-of-way mowing around 


The Dow Chemical Company 
Agricultural Chemical Sales Dept. 205 EC 4 
Midland, Mich. 


NAME 


ADDRESS 
CITY 


HIGHWAY DEPT. 


guard rails, road signs, bridge abutments and all hard-to- 
reach areas. 

Where brush is a roadside problem, Veon* 245 knocks it out. 
In fact, there’s a specialized Dow formulation for every 
roadside vegetation problem—weeds, grasses or brush. And 
a planned chemical control program gives surer control at 
progressively lower costs each year. For additional infor- 
mation on use of chemicals in roadside maintenance write 
to THE DOW CHEMICAL COMPANY, Midland, Michigan. 
Agricultural Chemical Sales Department 205 EC 4. 


*TRADEMARK OF THE DOW CHEMICAL COMPANY 


C] Please send me additional information about roadside vegetation control chemicals. 


STATE 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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are difficult to live with. These un- 
fortunate restrictions may take a 
number of forms. One of the more 
troublesome for growing commun- 
ities is that of “dedicated revenues,” 
whereby the proceeds of a specific 
tax are pledged to a particular series 
of bonds. This may make the new 
offering sell more easily, but such a 
practice carried very far will distort 
the revenue system badly. High 
coupon noncallable bonds can also 
be very frustrating when refunding 


seems desirable. Mandatory call 
features if not carefully designed 
may not work out well. Recently, 
one of our very large cities was 

NEW 

NORTH 

CAROLINA 
INTERSTATE 7 
HIGHWAY KY 

OMPLETES 

IDEA 


PLONE 


PROGRAM” 
WITH TASSCO— 
INCREME 


| SHEET SIGNS 





i 


a Charlotte 
| DOWNTOWN 


Newton 
A 





PACKAGED SIGNS 
SPEED INSTALLATION 


To the natural advantage of light 
weight, Tassco provides these 
aluminum signs in pre-arranged 
packages ready for installation. 
The easy-to-handle panels are 
assembled on the job site and 
mounted in a matter of minutes. 





forced to make a partial call at a 
premium for sinking fund purposes, 
when it would have been much more 
satisfactory for all concerned to have 


purchased the bonds in the open 
market. 

When the laws are antiquated, 
and there are many bond issues out- 
standing with burdensome cov- 
enants, evasion of the restrictions 


seems to be the only feasible solu- 
tion, but this is a costly way out. 
At best it extends present troubles 
and at worst it adds to them sub- 
stantially. Evasions create reserva- 
tions in the minds of prospective 


investors who will not purchase the 












rox 


Be 298 he 708 


Charlotte 
EXIT Va MILE 


This is North Carolina’s new Route 85, 
by-passing cities, moving traffic quickly 
with the help of a signing program by 
Tassco. The complete program consists 
of ground mounted and overhead signs. 
The signs themselves are increment 
sheet signs developed by Tassco espe- 


cially for use on modern, high-speed 
roads. They can be had in any height or 
width and are designed to meet 100 mph 
wind loads. The use of increment sheets 
means new lows in the cost of both ma- 
terials and installation. But what is most 
important, since the State has to bear the 
costs of maintenance, is that with 1193 
signs, 501 sign supports, and with 9 
large sign spans, not one drop of paint 
is required for maintenance. 

North Carolina’s signs feature the ap- 
proved reflectorized green background 
with white AGA letters. However, reflec- 
tive material or painted backgrounds are 
available in any type letters or symbols. 

Helpful data, including a full color 
movie, is available from the Tassco- 
P & K Highway Planning Committee. 
Write for “Committee Data” today. 


TRAFFIC AND STREET SIGN COMPANY 
84 FOUNDRY STREET, NEWARK, N.J. 


148 


bonds except at a price concession 
which may be substantial. Further- 
more the costs of administering the 
awkward debt structure which re- 
sults from a program based upon 
expediency may be large. The fact 
that there are obstacles to overcome 
in developing a reasonable debt plan 
indicates that such a reform is over- 
due. 


Retirement of Debt 

The tradition in municipal finance 
of periodic debt retirement has made 
an important contribution to the 
fine record which these bonds enjoy. 
There is, however, considerable 
more to developing a sound plan for 
debt retirement than dividing an 
offering into a stated number of 
maturities. The debt retirement 
plan should provide for (a) the re- 
tirement of principal at least as rap- 
idly as the capital assets acquired 
with the proceeds depreciate; (b) 
declining debt service on existing 
debt—otherwise there is no room 
for the servicing of emergency is- 
sues, and even the servicing of offer- 
ings required to provide capital fa- 
cilities made necessary by growth 
are likely to result in a rapidly as- 
cending cost of debt service; (c) a 
maturity schedule which does not 
add undue rigidities to the budget. 

A debt retirement plan can be de- 
veloped around either a sinking fund 
or around serial maturities. The 
abuses in the administration of sink- 
ing funds received so much publicity 
during the Great Depression that 
they fell into disrepute and are sel- 
dom used today. A large proportion 
of current offerings are in serial 
form, some with a large maturity at 
the end commonly referred to as a 
“balloon.” In this case provision is 
usually made to retire a part or all 
of the last maturity by call in ad- 
vance of the due date. 

The use of serials has the practical 
advantage of getting some debt re- 
tired, although the popular type of 
schedule with light maturities in 
years makes this a_ slow 
process. Not all of the results of the 
widespread use of serials are good. 
Two disadvantages of this should be 
considered carefully: 1) The spread- 
ing out of maturities over a period 
of twenty or thirty years results in 
rigidities for the issuer. In good 
times the rate of retirement should 
be speeded up. Perhaps wider use 
could be made of balloon maturities, 
with a definite program of calling 
bonds in prosperous years. There are 
sound reasons for drawing off excess 
funds, since a large uncommitted 
cash balance is likely to make the 
refusal of demands for increased ex- 
penditures difficult; 2) The spread- 


early 
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They LOOK alite... 











A Stradivarius may look like an ordinary violin but we 
all know there is a great difference in performance. 
So it is with lighting standards. Two steel standards 
ry may look the same, but only Kerrigan standards have 
these plus values: 








Superior strength, with stronger bracket connections 
Heavier wall thickness (.130) 

More resistance to bending—less deflection 

Drop forged steel anchor base 

. 4 to 6 times greater resistance to corrosion 

. Guaranteed high yield point 


NEW One continuous longitudinal weld—Magnafluxed 


from 


KERRIGAN . Octagon shape—Inherently stronger than the round or fluted 


CO ONO wH PF WD > 


. Trim, modern lines, architecturally correct 







a .. Send for FREE catalogs on steel and 
Pat, PENoING aluminum standards—Address: Dep't. P-4 














- LIBRE FURGES! 
Weldforgeéd vGHTING STANDARD DIVISION KERRIGAN: 


KERRIGAN IRON WORKS, INC. 


Nashville, Tennessee 
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ing out of the serials results in a 
thin secondary market. As the total 
volume of outstanding tax exempt 
bonds increases, the number of sep- 
arate issues grows even faster. It is 
often difficult for holders to find 
buyers for the particular issues 
which they wish to move while pros- 
pective buyers are having trouble 
finding the particular bonds which 
they wish to acquire. Consideration 
might well be given to having serials 
mature every second or third year 
instead of annually. Since many 
local governments are in the market 
quite often they could arrange to 
have some maturities every year. 





Co-ordinating Policy Decision 


At this point the main guide lines 
of the financial plan have emerged. 
The approximate amount of money 
which will be required to finance the 
needed public works is known, and 
a rough timetable of when the 
money must be available is possible. 
The proportion of the necessary 
funds to be raised by the sale of 
new bonds has been determined, and 
the plans for servicing the debt have 
been developed. In some cases the 
new levies will have already been 
made. The method of financing (GO 
or revenue bonds) has been decided 





can YOUR water meters be installed 


with one hand... in 9 seconds? 





NOW ... low-cost Ford yokes make possible new stand- 
ards of speed and simplicity in meter setting or removal 


The Ford yoke shown above can make water meter installation a lightning-quick 
Operation for your maintenance crews . . . cut meter installation time and cost. 





Improved Valve, which can 
be provided as part of Yoke, 
does away with loose connect- 
ing ring, includes standard 
copper tube nut. Result is 
easy-to-make, leak-proof joint. 


FOR BETTER WATER SERVICES 


For more Information 4 
and Sample, write : 


Here’s how: With the Ford yoke holding inlet and 
outlet piping in fixed position (see photo), the meter 
is 1) simply set in place on the yoke, and 2) made 
water-tight by a manual expansion connection. The 
complete job takes only 9 seconds! Yet, speed isn’t 
the only advantage of a Ford yoke. Equally important: 
Subsequent meter changes need never disturb service 
line spacing or alignment, eliminating a frequent 
source of trouble and leaks. 

Millions of Ford yokes are in service all over the 
nation and Latin America . . . proving every day that 
there is almost no installation that can’t be made 
better with a Ford yoke. Find out now how much 
maintenance time and money these low-cost units 
can save you. 


», 


FOR 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 
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for each type of project. The broad 
plan for debt retirement has been 
developed. Policy decisions which 
seem reasonable when viewed sep- 
arately often may take on quite a 
different appearance when surveyed 
as a part of what should be an in- 
tegrated plan. Very often additional 
adjustments must be made to arrive 
at an integrated financial plan. Be- 
cause of the conflicting goals, differ- 
ences of opinion are to be expected. 
The most promising method of re- 
solving these differences is open 
public discussion with every effort 
made to eliminate the emotional 
overtones. 
Two Illustrations 

In a period of expansion, particu- 
larly during the accelerating phase, 
a conservative outlook and a dis- 
cussion of careful financial planning 
seems terribly out of tune with the 
times; but when an economic re- 
action sets in the problems of finance 
appear in a different setting. It 
seems appropriate therefore to con- 
clude this article with two illustra- 
tions of communities, located rather 
close together, which grew very 
rapidly in the 1920’s. Both areas 
have great natural advantages, both 
were in need of additional capital 
improvements, but here the simi- 
larity stops. Community “A” pro- 
ceeded slowly, put in improvements 
only as needed and economized 
wherever feasible. The financing was 
generally along sound lines, although 
more attention could have been given 
to flexibility as the bonds were non- 
callable and it was later not possible 
to use a cash surplus to reduce the 
debt. Community “B” on the other 
hand ‘built for the future, and it 
was a bright future which was en- 
visaged. The new public buildings 
were expansive with emphasis upon 
striking exteriors. Utilities and 
streets were installed over a wide 
acreage. The financing was entirely 
without plan, a fact about which the 
critics made some very unkind 
remarks. 

The section of the nation where 
these communities are located was 
very hard hit by the depression. 
However, in community “A” the 
county, city and school district all 
met their obligations promptly. The 
possibility that any other course 
was possible seems never to have 
occurred to the officials. In com- 
munity “B” a very different record 
was made. The county, city and 
school district defaulted early in the 
depression. Later there were de- 
faults on the forced refunding bonds. 
In spite of the great natural advan- 
tages this community has had one 
financial crisis after another. 
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ew microfilm reader 
with magazine-loading! 


By far the easiest and fastest to use! 














"astm 
WHERE 
ooestan weenee 
sain 
Another first from Lodestars in branches, reports that this new reader 
Recordak—the new lets them find any item in 32,500 pages of parts 
Lodestar Reader data in 20 seconds or less! 
with magazine load- Easy to produce films for use in the Lodestar! Docu- 
ing! This remarkable ments are microfilmed and indexed simultaneously, 
microfilm reader intro- with code lines keyed to the scale on the Lodestar’s 
° duces an entirely new screen. Then the film, with its thousands of images, 
concept in reference is enclosed in a specially designed magazine—ready 
work. Cuts “look-up” for instant use! 
. time from minutes to seconds! And so easy—just slip Get full details on the new Lodestar—chances are 


the microfilm magazine into the reader-slot and the it can bring big savings to your operation. 


Lodestar turns on automatically. No threading! No **Recordak” is a trademark 


eeceeeecees MAIL COUPON TODAY eeeeeeceeee 
RECORDAK CORPORATION 
415 Madison Avenue, New York 17, N. Y. 
Gentlemen: Please send me free folder describing the new 
Recordak Lodestar Reader. No obligation. 


adjustments! No waiting! Hands never touch film. 


Fast as the Lodestar advances your film (at 


Y-4 
speeds up to 600 ft. per minute), the code lines 


are easy to follow . . . lead you right to the pic- 


tures you want. One large user, with hundreds of 


=RECORDPK 
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Prepared by ALVIN R. JACOBSON, Ph.D 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Higher Filter 
Loadings 

In order te solve the sewage treat- 
ment problems in Corpus Christi, 
Texas, brought about by a rapid in- 
crease in population, it was neces- 
sary to increase the capacity of the 
Broadway plant by the use of highe: 
loading. This plant located in the 
downtown area of the city was in- 
creased from 11 to 17 mgd without 
adding acreage and by utilizing ex- 
isting clarifiers, filters and sludge 
treatment facilities. The present 
plant, completed in February, 1957, 
has three primary clarifiers, two 
roughing filters, two final clarifiers, 
an intermediate pump station, final 
stage pumps, four standard rate fil- 
ters and a sludge filtering and dry- 
ing plant. Nearby sludge drying beds 
were retained for emergency use. 
The roughing filters with no recir- 
culation provide a 56 percent BOD 
reduction. These filters may be by- 
passed, permitting the flow directly 
to the standard filters with recir- 


culation through them. Filters are 
operated at standard rates at present 
with recirculation increased during 
night-time flows. They will be op- 
erated at increased loading up to 
high rate standards as needed. The 
sludge digesters are heated to op- 
erate at 105° F for thermophilic 
bacterial decomposition which dou- 
bles their capacity. Treated sludge 
is vacuum filtered, the cake dehy- 
drated in a rotary dryer, ground and 
screened, after which it is bagged 
and sold as fertilizer. 

“High Filter Loading Solves Sew- 
age Treatment Problems.” Pus tic 
Works, March, 1959. 


Joint Sewage 
Treatment Plants 

In this article the author relates 
the experience of two sewer dis- 
tricts, planned and financed under 
Utah law, to bring the benefits of 
sewer systems and adequate sewage 
treatment plants to formerly rural 
which have become highly 


areas 


urbanized. In 1954 the North Davis 
County Sewer District was created 
encompassing some 50,000 acres and 
8 communities. The previously or- 
ganized North Davis Me‘. »politan 
Sewer Association transferred all 
its assets to the new sewer district. 
In 1955, a bond election was held 
and the voters overwhelmingly au- 
thorized issuance of $2,100,000 gen- 
eral obligation bonds and $800,000 
of revenue bonds, to provide addi- 
tional outfall mains to serve new 
areas, to relieve existing overloaded 
sewers and to construct a two-stage 
high-rate sewage treatment plant. 
A $150 charge per house connection 
and a monthly service charge of $1 
per residential connection is levied. 
The Granger-Hunter Improvement 
District was created in 1950 for the 
purpose of constructing and operat- 
ing systems to supply and distribute 
water and collect, treat and dispose 
of sewage in Salt Lake County. A 
bond election in 1956, authorized 
the issuance of $400,000 in general 
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Courtesy Wastes Engineering 


TREATMENT plant for two districts is designed for 15,000 with units spaced for expansion to serve up to 100,000 people. 
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This P.F.T.-Pearth Gas Recirculation Sy 


Consulting Engineers, Decatur 





Bd iin) od . % 


stem mounted on a 70’ P.F.T. Floating Cover is part of the new “controlled 
digestion” system just added to the Decatur, Illinois sewage treatment plant. Design of plant by Warren & Van Praag, 


Decatur, Illinois installs complete 


modern P.F.T. 


Unusual industrial and population 
growth has called for the moderniza- 
tion and expansion of Decatur’s 
sewage treament plant three times in 
recent years. Each time Decatur has 
selected P.F.T. equipment. 


Decatur’s new P.F.T. No. 750 Gas 
Fired Heater and Heat Exchanger, 
with group B, controls, 
provides full automatic digester tem- 
perature control. 


accessory 


PORT CHESTER, N ¥ * SAN 


“Controlled Digestion” system 


The P.F.T. equipment furnished 
for the most recent expansion is a 
new digestion system which in- 
cludes: a 70’ P.F.T. Floating Cover 
with prefabricated aluminum roof- 
ing: the P.F.T.-Pearth gas recircu- 
lation system and Model 750 Diges- 
tion Heater and Heat Exchanger 
shown; plus a complete new system 
of gas piping with P.F.T. gas safety 
equipment. 


The P.F.T.-Pearth gas recircula- 
tion system includes a gas compres- 
sor rated to deliver 150 cfm at 10 psi 
powered with a 10 hp motor. Con- 
trols are provided to automatically 
discharge to each of 4 peripheral 
discharge wells in sequence. 


The wells are equally spaced 
around the cover extending to a 
depth of approximately 10 feet be- 
low the liquid level in the tank. The 
compressor and low and high pres- 
sure bypass controls are mounted 
on the floating cover in an insulated 
housing. 


P.F.T.-Pearth recirculation 
provides the most effective means of 
controlling scum formations. This 
allows the use of the full Digester 
capacity. Combined with close tem- 
perature control with a_ P.F.T. 
Heater, rapid and complete diges- 
tion is assured, Decatur’s new “con- 
trolled digestion” system is now 
geared to meet the needs of this fast 
growing community. 


gas 


Waste Treatment Equipment 
Exclusively since 1893 
ack « OF ’ 


lied 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


MATEO, CALIF bd CHARLOTTE. N. C °e JACKSONVILLE °* DENVER 
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obligation bonds and $1,500,000 in 
water-sewer revenue bonds. Regu- 
lations provide for a $150 connection 
fee charge and $3 per month service 
charge for sewer service. The high- 
rate filter sewage treatment plant 
is provided with final clarification 
and chlorination and is designed for 
a population of 15,000 with 
spaced to permit expansion of the 
100,000 population 
This plant is shown in the accom- 
panying figure. 

“Cities Join Mutual Districts to 
Provide Joint Sewage Plants.” By 
Win Templeton. Wastes Engineering, 
February, 1959 


units 


plant to serve 


Pure 
Enough 

Fairfax, Va.’s sewage treatment 
plant purifies its sewage sufficiently 
before discharge of its effluent into 
the Accotink Creek to offer no dan- 
ger to the health of the Army’s 
Engineer Corps Center at Fort Bel- 
voir which obtains its water supply 
from this source. The plant, de- 
signed for an average flow of 2.0 
mgd, consists of two-stage biofiltra- 
tion, pre-aeration of the raw sew- 
effluent 
from the final clarifiers and disin- 
fection. The plant design was based 
on a raw sewage of 300 mg/L BOD 


age, post-aeration of the 
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The SeweRodeR is preferred 
for all sewer cleaning! 


The SeweRodeR has been 


on the market for over 
ten years, and is tested and 
proven. The SeweRodeR is 
the most efficient and 
economical machine ever 
made for cleaning sewers. 
In many cases it has paid 


for itself within 30 days. 
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3786 DURANGO AVE., LOS ANGELES 34, CALIF. 
1005 SPENCERVILLE ROAD, LIMA, OHIO 
415 SOUTH ZANGS BLVD., DALLAS, TEXAS 








and a final effluent of 10 mg/L or 
less BOD. Digested sludge is de- 
watered on a vacuum filter and 
transported to a sanitary landfill 
for disposal. The total cost includ- 
ing engineering, inspection and in- 
terest during construction came to 
$994,855. Financing was by $1,000,- 
000 general obligation bonds which 
are being paid off by revenues from 
sewer connection and service 
charges. 

“Pure Enough for the Military.” 
By Glenn W. Saunders, Jr. The 
American City, February, 1959. 


Diffuser 
Clogging 


Fine bubble diffusion of air into 
sewage is very desirable in provid- 
ing added total liquid-gas interfacial 
area for oxygen transfer, and the 
smaller bubbles rise more slowly 
through the liquid; however, maxi- 
mum use of the process has not al- 
ways been possible because of the 
problem of diffuser media clogging. 
The author presents in this article 
the details of a laboratory study un- 
dertaken to study the problem. Va- 
rious causes of clogging, both ex- 
ternal and internal, were investi- 
gated including the effect of iron 
salts, calcium bicarbonate hardness, 
fine sand in the liquid, and the ef- 
fects of particulate matter and hu- 
midity in the air supply. The author 
concludes that particulate 
in the air supply has caused more 
media clogging in operating plants 
than any other single cause. It is 
proportional to the quantity of the 
particulate matter and also to the 
humidity in the air supply. Bag fil- 
ters precoated with asbestos “floats” 
will supply air with not more than 
0.1 mg of particulate matter per 
1,000 cu. ft. of air. Ferrous iron is an 
undesirable material in incoming 
sewage and does not belong in a 
public sewer since it interferes with 
efficient plant operation. Excessive 
calcium bicarbonate is also found 
troublesome in some cities. The use 
of humidification and truly clean air 
may offer a solution to this type of 
clogging which has been a problem 
in many cities. 

“Clogging Studies of Fine Bubble 
Diffuser Media.” By Philip F. Mor- 
gan. Sewage and Industrial Wastes, 
February, 1959. 


matter 


Custom-Designed 
Incinerator 


The low, flat terrain of the South- 
east Florida coastal area at Holly- 
wood, Florida dictated construction 
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Landfill and Cloroben 
go together 


MORE and more popular, landfills 
are proving an economical means of 
creating park and recreational areas, 
parking space, and even building 
sites. The operation of sanitary land- 
fills is simple and inexpensive. No 
construction is required. And, by 
proper application of Cloroben, nui- 
sances can be effectively controlled. 

All that is required for a successful 
landfill operation is the reasonably 
close proximity to the community of 
areas to be filled and reclaimed as 
| long haulage of refuse is uneconomi- 
| cal. 


CLOROBEN PROVES 
EXCELLENT IN BOTH THESE 
METHODS OF LANDFILL 
OPERATION 


1. THE OPEN DUMP. Most suitable 
for low lying uneven territory which 
may be part dry and part swamp 
land. Refuse is dumped, spread, then 
compacted by bull dozer. For each 
three feet of refuse, about one foot of 
dirt coverage is made. While refuse 
is being compacted, a Cloroben spray 
is effective in the control of odors and 
all types of insect pests. 


2. THE RAISED DUMP. Along the 
banks of rivers, streams, or where 
there is a definite drop in land level. 
The refuse is dumped on a slope. It is 
then compacted and covered by soil 
pushed over the refuse from above. 
Generally practised along shore lines, 
edges of swamps, this type of opera- 
tion particularly needs Cloroben ap- 
plications. 
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If your community is now in the 
process of a landfill operation, or 
contemplates one, certainly “Cloroben 
Landfill and Refuse Spray” is worth 
your immediate attention. The most 
effective odor control measure! High- 
ly efficient for the control of insects 


and larvae. 
ce 


Refuse being sprayed with Cloroben at land- 
fill operation; Dobbs Ferry, New York. 


and playground area are being created at 
Dobbs Ferry the safe sanitary way with Cloro- 
ben refuse spray. 


PYT yey 





ee 


Chris E. Olsen 
famous entomolo- 
gist of the Amer- 
ican Museum of 
Natural History 
(retired), @ 
confirms remark- 
able effectiveness | 
of Cloroben in 
killing insects and 
larvae, stating: 
“Cloroben killed insects of all spe- 
cies sprayed with dilutions varying 
from 1 to 5%”. 

* 
Bart Paino, 
Supervisor of the 
Dobbs Ferry 
operation states: 
“1% solution of 
Cloroben elimi- 
nated odor com- 
plaints entirely. 
Insect nuisance 
cut 80%.” 4 

6 


YOURS ON REQUEST: Authorita- 
tive manuals now being prepared 
will be sent giving specific details 
and methods for the use of Cloroben 
in various types of landfill operations. 


CLOROBEN 
CHEMICAL 
CORPORATION 


115 Jacobus Avenue 

South Kearny, New Jersey 
Subsidiary of 

Standard Chlorine Chemical Co., Inc. 
New Jersey: Mitchell 2-1703 

New York: Barclay 7-4443 








ol a two-story incinerator to enable 
direct charging of refuse. This new 
structure, designed to burn 450 tons 
per 24 hours, has several cost-sav- 
ing features including an outdoor- 
type plant, low stocks, direct charg- 
ing facilities and provisions for the 
future inclusion of special scrap- 
handling equipment should the price 
sufficiently to make it 

feasible. A 
with 
temporary storage ol 
peak Each 
of the rectangular furnaces are pro- 
vided with ar 


of scrap rise 
75-ton 
clamshell is pro- 

- 


economically 
storage bin 
vided for 

refuse during periods. 
oscillating type grate 
chamber. The 
temperature is normally 
1800° F. and excess air is 


and an expansion 
furnace 
held at 
admitted below fire in three zones 
through on tuyeres. As they 
through the 
ber, the I 


being rorce 


pass 


expansion cham- 
ing gases are split, half 
around each side of 
the stack I 
a baffle port entering the 
stack. Fly ash emission from the 
stacks is visibly low and the smoke 


nearly perfe white 


then pass through 


before 


The average 
of three tests made on the furnace 
discharge gases showed a solids con- 
tent ol! foot 
and 0.098 ains per cubic foot on 
the two units, corrected to 12°, CO 
An equipment storage and mainte- 


0.062 grains per cubic 


ALUMINUM WALKWAYS ARE 
SAFE, MAINTENANCE-FREE 


Non-Corrosive, Strong and Durable—They are Valuable 
Assets in Water and Sewage Plants 
Vit a mo By 


—. 


George H. Hill, Washington Aluminum's New England 
represeniative points out the grating's patented 
perforation pattern 


Walkways 


tree service- 


need painting, 


nance compound was constructed 
adjacent to the incincerator to pro- 
vide more efficient operation. A time 
and motion study indicated an an- 
nual savings of $37,000 would result 
from this centralization of all Sani- 
tation Department equipment and 
personnel. 

“A Custom-Designed Incinerator.” 
By J. W. Watson. The 
City, February, 1959. 


American 


Economical 
Sewage Treatment 

One of the smallest and most un- 
isual operating sewage treatment 
plants, incorporating complete treat- 
ment, has been constructed at Del- 
ray Beach, Fla. to serve 215 homes 
with a population of 750 people. The 
sewage is delivered to the primary 
sedimentation tank from a pumping 
station. Primary sedimentation is ac- 
complished in a hopper bottom tank 
16 x 10 x 8.5 ft. The design flow, in- 
cluding recirculation, is 116,000 gpd 
providing a detention period of 1.86 
hours with loading of 727 
gpd per square foot and an overflow 
rate of 11,600 gpd per foot of wei 
Sludge is removed by gravity to a 
sludge inspection box, from which 
it is pumped to an unheated and un- 
covered digester. Supernatant is dis- 
charged from any one of three se- 


surface 


lection points to a recirculation pit 
and returned to plant influent. 
Sludge can be recirculated through 
the sludge inspection box. No sludge 
drying beds were provided at the 
time of construction. Effluent from 
the primary clarifier is pumped to 
a conical bottom tank feeding a fix- 
ed nozzle distributing system to dose 
sewage on a trickling filter. The 
effluent flows into the secondary 
sedimentation tank located directly 
below having a 2.30 hours detention 
period. The final effluent is chlorin- 
ated. Costs on this plant were re- 
duced partially through construction 
of concrete blocks and stucco and 
minimum use of equipment. Similar 
plants have shown an overall plant 
efficiency based on suspended solids 
removal of 84° and an 87% BOD 
reduction. 

“Economical Sewage Treatment 
Plant.” By J. W. Greenleaf. Water 


and Sewage Works, February, 1959. 


Variable 
Treatment 

A flexible custom-built sewage 
treatment plant has been designed 
for Logansport, Ind., in which river 
flows and oxygen balance will dic- 
tate the use of either primary or 
secondary treatment and_ effluent 
chlorination in order to meet the 


New Concept 


in. Measuring Flow 4 
through 
PARSHALL 
FLUMES 


Washington Aluminum 
provide a 
lifetime of maintenance- 
never 
resist 


Cuts Cost 
and 


Maintenance 


The NEW, IMPROVED 
BURGESS-MANNING 
Type “ML” METER 


Saves 
-in Installation Cost 
— by eliminating excavation for dry 
well; concrete dry well foundation 
and walls; sump pump; metal float 
well and cover; connecting telltale 


rust and corrosion, pro- 
vide ventilation. Their 
strength lies in the I- 
beam extrusion. 


Washington Alumi- 
num fabricates grat- 
ing and other instal- 
lations to specifica- 
tion. Consult our 
Engineers at point of 
planning. . . . No 
charge — no obliga- 
tion! . .. an engi- 
neering service of 
Washington Alumi- 
num Company, Inc. 


WASHINGTON ALUMINUM COMPANY, Inc. 


Dept. 374 e Baltimore 29, Md. e 
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Phone Circle 2-1000 


piping; valves and fittings between 
flume and well; float cable and pro- 
tecting piping; clear water piping 
and fittings for back-purge system 
and metal grating to cover dry weil. 
Saves 
~in Maintenance 

— by requiring only a quick hosing 
off of the float once in many weeks — 
nothing more. Receiver may be lo- 
cated as much as 5000 feet from 
transmitter. 


Think of the savings / 


Write for Burgess-Manning 
“ML Meter Bulletin for 
complete details. 


Penn Instruments Division 


4116 Haverford Ave., Philadelphia 4, Pennsylvania 
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Primary settling tanks equipped with Jeffrey sludge collectors 
at Richmond, Virginia, Treatment Plant. 


New waste treatment plant 
prepares Richmond for 2000 A.D. 


Jeffrey mechanically cleaned bar screens with screenings 
grinders at Richmond plant. Grit is received from V- 
bucket type collectors, and washed by Jigrit washer 


Can a treatment plant, operating at optimum effi- 
ciency in 1958, be just as efficient in 2000 A.D.? The 
City of Richmond, Virginia, thinks it can: 

Their new Jeffrey-equipped primary treatment 
plant satisfies current needs with a dry weather flow 
of 28 mgd. As designed by consultants, Greeley and 
Hansen, the plant may be easily converted to 126 
med. secondary treatment, based on a population of 
554,000 by the year 2000. Thus an intelligent, long- 
range plan provides Richmond with a system geared 
for today, yet fully adaptable to the more-than- 
double capacity needed for tomorrow. 

Jeffrey’s line of treatment plant equipment in- 
cludes bar, disc and traveling water screens, grinders, 
collectors, washers, scum removers, feeders and 
FLocTrROL (controlled flocculation). Catalog 905 
describes this and other equipment for water, sew- 
age and industrial waste treatment. The Jeffrey 
Manufacturing Company, 947 North Fourth Street, 
Columbus 16, Ohio. 


JEFFREY | 


CONVEYING e PROCESSING ¢ MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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following requirements of the In- 
diana Stream Pollution Control 
Board: “Dissolved oxygen concen- 
tration at the critical point in the 
receiving streams shall be no less 
than 50 percent of saturation at 
design loads, during minimum 7-day, 
10-year frequency flows.” This plant 
will match the dissolved oxygen 
requirements in the Wabash Rive: 
by varying the BOD in the effluent 
as the stream flow ranges from over 
1,000 cfs to as low as 160 cfs. During 
high flows the plant will provide 
primary treatment only; effluent 
chlorination will be added during 
intermediate flows. A design was 


developed for diversion of a portion 
of the primary effluent to aeration 
tanks for activated sludge treatment 
during low flows. This will achieve 
treatment efficiencies over and above 
that afforded by primary treatment 
alone. The disposal of digested 
sludge is accomplished economically 
and successfully by transportation to 
farm land by means of a 1,500 gal. 
tank truck, with the exception of 
periods of wet weather. Vacuum 
filtration equipment was provided 
as a means of disposal during peri- 
ods when trucks cannot be operated. 
Several other interesting design fea- 
tures have been provided in this 


Pulling RABBITS 


out of a HAT 


It is obvious that water rates should be sufficient to finance main- 
tenance, operations and necessary new construction. But water 
rates in America have been too low for over 75 years. The average 
paid by American water consumers for all water used is a little over 


») 


you buy. 


2 cents per day or 5 cents per ton. Water is the cheapest necessity 


There are now many water distribution systems too small to 
supply peak demands of the growing communities they service, 
because they have been unable to finance new construction out of 
revenue. With a 65 to 70% potential increase in 
water consumption now predicted by 1975, the 
problem daily becomes more serious and water 
works improvements and extensions are needed 


on an increasing scale. 


A magician may really appear to pull a rabbit 
out of his hat. But you can not expect your water 
works Superintendent to secure in that manner 
increased water supply, treatment, and distribu- 
tion. To serve you better, he needs your help. 


This Series is an attempt to put into words some appreciation of the 


water works men of the United States. 


M:H VALVE 


AND. FITTINGS COMPANY 


ANNISTON, ALABAMA 


new plant 
$1,000,000. 

“Three Types of Treatment Will 
Vary Quality of Plant Effluent.” By 
G. K. Erganian and C. F. Niles. 
Wastes Engineering, February, 1959. 


costing approximately 


Lagoon 
Performance 

Three lagoon installations have 
been studied by the Melbourne and 
Metropolitan Board of Works Re- 
search Laboratory, Melbourne, Aus- 
tralia. This paper reviews the per- 
formance of these lagoons and shows 
that the process may be relied on to 
give satisfactory treatment when 
used for any of four different pur- 
poses: a) To complete the treat- 
ment of trickling filter effluents; 
b) to complete the treatment of 
land-treatment effluents; c) to give 
complete treatment to normal 
strength sewage; and d) to give 
complete treatment to weak, storm- 
flow sewage. One lagoon consists of 
anaerobic and aerobic units in series, 
with the aerobic area three times 
the anaerobic area. The second la- 
goon consists of an aerobic lagoon 
of about 550 acres preceded by an- 
aerobic units with an aerobic-an- 
aerobic ratio of about 5 to 1, de- 
pending on the units in operation. 
The third lagoon consists essentially 
of aerobic units treating effluents 
from a trickling filter plant. Over 
98 percent of the sewage of Mel- 
bourne (77 mgd) is purified by irri- 
gation, grass filtration, and lagoon 
treatment at the 27,000-acre Metre- 
politan farm 24 miles from Mel- 
bourne. The author has discussed 
the operating characteristics, the 
problems encountered, and the re- 
sults obtained under different oper- 
ating and seasonal conditions. Sev- 
eral diagrams of lagoon layouts add 
considerably to this discussion. 

“Performance of Large Sewage 
Lagoons at Melbourne, Australia.” 
By C. D. Parker, H. L. Jones, and 
N. C. Greene. Sewage and Industrial 
Wastes, February, 1959. 


Other Articles 

“Coefficients for the Solution of Man- 
ning’s Formula.” A table of coefficients 
that have proved convenient in the de- 
sign of circular sewers. By T. N. Ka- 
poustine, Public Works, March, 1959. 

“Sewage Pumping Stations Built Be- 
low River Level.” A _ description of 
pumping and sewage plant installations 
at Oil City and Warren, Pa. on the 
Allegheny River. Public Works, March, 
1959. 

“Industrial Utilization of Municipal 
Wastewater.” A study of present usage 
and recommendation that this source 
be given wider consideration by in- 
dustry. By C. H. Connell and E. J. M. 
Berg. Sewage and Industrial Wastes. 
February, 1959. 
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where good ventilation is a must... 
BLAW-KNOX Electroforged” 
Steel Grating and Treads 


Because it’s open . . . because air and light can pass 
through and dust can filter down, cement manufac- 
turers insist on floors and stairways of Blaw-Knox 
Electroforged Steel Grating. 

Easily installed around pipes and machinery without 
altering the building, Blaw-Knox Electroforged Steel 
Grating provides a safe, non-slip walking surface that 
does not collect dirt or grease. Each section is of one- 
piece construction... no rivets or bolts to clog openings. 


One-piece construction also adds to structural strength 
and load-bearing capacity. As the bars are forged 
together, rather than slotted, the metal is not weakened 
in any way. 

Blaw-Knox Electroforged Steel Grating and Treads 
are fabricated to your specifications to meet your own 
operating conditions. For information on how to specify 
and order grating, write for Blaw-Knox Bulletin 
No. 2527. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Department W, Pittsburgh 38, Pennsylvania 
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“A Method of Starting High-Rate Di- 
gesters.” A report of a method of ini- 
tiating sludge digestion with raw sew- 
age alone in high-rate digesters without 
seeding. By E. Alan Cassell and Clair 
N. Sawyer. Sewage and _ Industrial 
Wastes, February, 1959 


“Metal Media Vacuum Filters for 
Sludge Dewatering.” Recirculation of 
+4 


sludge in 


ne secondary digester and 
the use of reclaimed lime from th: 
Dayton, Ohio, water treatment plant 
have aided in the sludge dewatering 
process and at a reduction in chemical 
ost. By K. B. Singleton. Water amd 
Sewage Works, February, 1959 


“Catch Basin and Sewer Cleaning.” 


The author discusses some of the ele- 
ments responsible for the high cost of 
operating and maintaining sewer sys- 
tems. By Howard A. Biggs. Public 
Works, March, 1959 
6 @ @ 

Sludge Gas Production and Value 

Gas produced at the Gary, Ind., 
sewage treatment plant during 1957 
averaged 1.08 cu. ft. per capita per 
day; 2.08 cu. ft. per pound of solids 
idded to the digesters; and 3.81 cu 
ft. per pound of volatile solids added 
The value of the gas used for plant 
ower during the year amounted to 


RUGGED 


GORMAN-RUPP 6-INCH 





rugged is the word for this new 90-M! 


Put this new “ 


Amazing performance, proved time after 


80” Series pump on the job anywhere . . 


. this is what you’ve got! 
time. Higher suction lifts, and peak 


efficiency, resulting from Gorman-Rupp’s patented design. Fast starts, surer starts 
with high speed repriming. Dependability, backed by Gorman-Rupp. Isn’t it 


time you tried one of the new “80” Series Pumps? They’re available now. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street 
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Mansfield, Ohio 


$17,081. The plant served an esti- 
mated 147,500 population with an 
average daily sewage flow of 27.92 
million gallons. Cost of operation 
was $19.51 per million gallons or 
$1.35 per capita, not including bond 
interest and retirement. Raw sew- 
age BOD averaged 219.6 mg/L; final 
effluent averaged 19.2 mg/L. 


Statistics Show Trend Toward 
Secondary Treatment of Sewage 

There were more than 76 million 
persons in the United States in cit- 
ies served by 7,518 sewage treat- 
ment plants in 1957, and almost 57 
percent of the plants used secondary 
treatment. These figures and com- 
plete statistics on sewage treatment 
are reported in Publication 609 of 
the Public Health Service’s Water 
Supply and Water Pollution Pro- 
gram entitled, “Statistical Summary 
of Sewage Works in the United 
States,” by John R. Thoman and 
Kenneth H. Jenkins. 

Since 1945, the population repre- 
sented by the cities having second- 
ary treatment has doubled, and the 
number of secondary treatment 
plants has increased by two-thirds. 
There have been a significant de- 
crease since 1949 of plants having 
less than secondary treatment and 
a substantial decrease in the popu- 
lation in cities served by plants not 
having at least sedimentation facili- 
ties since 1945. 

In the Western Gulf basin, treat- 
ment plants having secondary treat- 
ment served almost 97 percent of 
the population with sewer connec- 
tions, compared with less than 23 
the Northeast 
basin. The Missouri River basin has 
the highest percentage of population 
in cities having intermediate treat- 
ment, while the Pacific Northwest 
basin reports the greatest percent- 
age served by primary treatment 
There appears to be some correla- 
tion between the degree of treat- 
ment and the degree of industriali- 
zation. There is possible correlation, 
also, with population density or de- 
gree of urbanization 

In 1957 there were 2,730 primary 
treatment plants in the United 
States serving a population of about 
26 million. Imhoff plants are the 
most numerous type, comprising 
almost 40 percent of all primary 
plants. In 1945, 83.5 percent of the 
primary plants were of the Imhoff 
or septic tank type and these served 
36.0 percent of the population. In 
1957 these percentages had declined 
to 68.3 and 16.8 percent, respec- 
tively. While the number .of Imhoff 
tank plants increased from 1945 to 
1957, there was a 31.2 percent de- 


percent so served 
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fre NE W, It's from TDorr-Ouniver 


Higher effective oxygen utilization — up to 50% 
compared with 5 to 6% in conventional systems 
enables the new D-O Aerator to meet increased 
demands of the more concentrated activated sludges 
in today’s biological sewage processes. 

It’s a brand-new design, proved by extensive 
pilot and operating plant work. Basic elements are 
high efficiency turbine type impellers and sparge 
rings for introducing air under the lower impeller. 
The sparge ring design virtually eliminates prob- 
lems associated with conventional diffusion type 
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WORLD - WIDE RESEARCH 
STAMFORD 





e increases oxygen 
absorption 

e reauces sludge clogging 
e cuts plant costs 


equipment. Turbine aeration does not depend on 
constriction to produce small bubble size. There 
is less possibility of clogging, dead areas and short 
circuiting of sewage in the event of high entrance 
velocities. 

What’s more, overall installed costs are lower 
than those of conventional units. The new D-O 
Aerator can be adapted to a variety of tank 
sizes and installed in existing tanks. For more 
information write to Dorr-Oliver Incorporated, 
Stamford, Conn. 


JornrR-CouiverR 


~ncorRreed«gcgeRAT SB O 


ENGINEERING EQUIPMENT 
° CONNECTICUT , Ow. Se H 
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=Talelial= 
power 


BY CATERPILLAR 





Exterior view, showing aeration tanks (foreground) at activated- 
sludge-type disposal plant with separate sludge digestion 
works. The sewage gas, generated by digestion, provides 600 
BTU per cu. ft. high heat value, and “‘free’ fuel for the 
Caterpillar Spark-ignition Engines. 


There are no fuel costs for the two Caterpillar Spark- 
Ignition Engines which pump air into sewage aeration 
tanks at the Peoria, Illinois, disposal plant. They use 


sewer gas, created by digestion, as their fuel. 


One of the two engines operates around the clock, 


throughout the year, with shutdowns for maintenance 


only. In 17,000 hours of operation, it needed only 


normal maintenance. On the basis of this engine’s per- 


formance, a Cat D397 Engine was selected to provide 


Engine Division, Caterpillar Tractor Co., 


Each of the three Caterpillar Spark-Ignition 
Engines comes in 7.5:1 and 10:1 compres- 
sion ratios. The lower ratio is for operation 
on butane and propane gases. The 10:1 
ratio is for methane-type operation. 


3 Caterpillar Spark-Ignition Engines to choose from 
—each with more power in less space 
Ratings for Continuous Operation w/o Fan 

| 75:1 10:1 
Corhpression 


Ratio 


Compression 
Ratio 
200 BHP 
275 BHP 
.415 BHP 


225 BHP 
310. BHP 
470 BHP 


D342—1200 RP-M 
D0375—1300 RPM 
0397-1300 RPM | 


Peoria, Llinois. 


CDES stands for Caterpillar Diesel 
Engine Specialist, your engine power 
consultant. He'll help you select the 
right equipment, aid on installation, 
counsel with you whenever you wish. 


Caterpillar Spark-Ignition 
sewage aerating Engines use 


“free” fuel in Peoria disposal plant 


A Caterpillar D397 Spark-ignition Engine drives a DeLaval 
centrifugal blower while another Caterpillar Spark-ignition 
Engine drives a Connersville blower. This sewage plant pro- 
vides service for an actual population of 130,000 but which 
equals an equivalent population of 275,000 due to industries. 


additional capacity. It operates 4 peak-load days a week 


and acts as standby. 


If the methane type gas generated in your disposal 
processes has high enough heat value, you too can get 
“free” fuel. And you can cut maintenance costs and 
reduce the risk of down time. Get the facts on Caterpillar 
Spark-Ignition Engines. There are many to get—and 
theyll ail save you money. Write for your free copy 


of “Caterpillar Spark-Ignition Engines.” 


l aie A. Caterpiilar and Cat are Registered Trade 


Caterpillar Diesel Engines and Electric 
Sets are available for your installa- 
tions—in disposal plants, water works, 
electric utilities—as primary or stand- 


DES 











crease in the population served. The 
corresponding decrease for septic 
tank plants was 25.5 percent. 

The increase in construction of 
mechanically cleaned tank primary 
plants was substantial. They now 
are used in almost one-fourth of all 
primary plants, but serve 72.7 per- 
cent of the overall population. From 
1945 to 1957 they increased over 84 
percent in numbers and 95.1 percent 
in population served. 

In general, septic tank and Imhoff 


tank plants predominate in the 
smaller population groups, with 
mechanically cleaned tank plants 


coming into major use in the com- 
munities of over 5,000 population. 
In the Pacific Northwest basin over 
93 percent of the population with 
sewer connections and served by 
primary treatment are in cities hav- 
ing plants with mechanically cleaned 
tanks. The corresponding figure is 
only 4.4 percent in the Western 
Gulf basin. 

The population served by 4,747 
intermediate and secondary treat- 
ment plants is almost 49 million. The 
activated sludge process is used in 
589 plants serving 24.8 million per- 
sons—over 57 percent of the total 
population in cities having second- 
ary treatment. Trickling filters, both 
standard and high rate, total 2,682 
plants and serve over 15 million 
persons. Intermediate treatment is 
defined as chemical treatment with 
sedimentation in the absence of any 
secondary process. There are 100 
such plants serving 5.6 million per- 
sons. 

The activated sludge process pre- 
dominates in cities over 25,000 in 
population; standard rate trickling 
filters in communities under this 
size. The use of oxidation ponds is 
a major item in communities with 
populations less than 500. 

In the Lake Erie basin, almost 55 
percent of the plants are of the acti- 
vated sludge type while in the Colo- 
rado River basin only 5.2 percent 
are reported. In this latter basin, 
43.7 percent of the plants have oxi- 
dation ponds. Sand filters continue 
to be a major plant type only in the 
Northeast basin. High-rate trickling 
filters are used in 52.7 percent of 
the plants in the Pacific Northwest 
basin. 

The population served by the ac- 
tivated sludge process increased 
from 11.6 to 25.0 million during the 
1945-47 period. This represents the 
largest increase. The greatest per- 
centage increase during this period 
was for oxidation ponds. The num- 
ber of plants increased from 45 to 
631, and the population served in- 
creased from 0.2 to 2.4 million. 
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Jaeger pumps know how 


Two independent, simultaneous priming actions... 
fast and doubly sure. ¢ Oversize shells and im- 
pellers, engines of largest horsepower applicable. 
e The only positively lubricated shaft seal with 
ready inspection port. ¢ Prime without racing, 
pump at slower speeds, pump more thousands of 
hours. Performance guaranteed. Sizes 142” to 10”. 
See your Jaeger dealer or send for Catalog 


THE JAEGER MACHINE COMPANY - 


COMPRESSORS © MIXERS © TRUCK MIXERS © SPREADERS © FINISHERS 
= 
OUR met 
£ 


DRILLING 
REVEALED 

A DIFFERENCE 
OF 


320 ft. 


i 


BORING SETUP—NEW YORK HARBOR 


On the site of a proposed tunnel requiring sub-aqueous 
borings we proved the presence of bedrock at depths of only 
180 ft., whereas a different method by others had indicated 
that the overburden extended to depths of over 500 ft. Thus, 
again it was proved that the cost of an adequate and reliable 
foundation investigation program is essential in the design 
of a tunnel, building, bridge, or other structure 

The complete story of our contract drilling service is con- 
tained in the new S & H Contract Brochure. Outstanding 
and unusual drilling projects are illustrated and described, 
Write for your copy today! 


, P » f 
Look for Cur ewblom Sts YeuUrt eat of Sduality 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 











400 Dublin Ave., Columbus 16, Ohio 


New York — Philadelphia — Atlanta — Pittsburgh — Grand Junction, Colo. — Buchans, Nfld. 
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THE 


HIGHWAY 


AND 
AIRPORT. 
DIGEST 


Prepared by FRANK FORCE, 


Precast Bridge Units 
for Smaller Structures 


For short-span bridges on the pri- 


mary and secondary road 
in New Mexico, the department pre- 
pared the following standard plans 
Precast concrete deck 
ft. and 31-ft. 


members ar¢ 


systems 


units for 25- 


span lengths whos« 
inverted channel sec- 
tions 3 ft. wide and reinforced with 
standard reinforcing bars; and pre- 
girders for 40-ft 
nembers are rectangula 
wide by 40 ins 


ventionally 


cast concrete spans 
where the 
in section 10 ins 
deep and reinforced 
For grad 
the int 
System 


bridge 


structures 1n 
the Interstate 


standard plans are used fo 


separation 


changes ol 


conventionally 


girders 


with 


decks 
reinforced precast concrete 
of a modified I section in 
lengths from 36 ft. to 73 ft. Various 


types ol 


span 


cast-in-place 
structures are 
built; thes 
tinuous 


concrete 


being designed and 
include short-span con- 


slab 


and 


einforced concrete 


bridges for drainage crossings, 
modified box girder construction fo 
longer spans in grade separation 
The rolled 
steel beam span bridges with con- 
crete deck cost an average of $12.63 
1958 lettings. In 1958 


structures continuous 


per sq. It. In 


























Associate Editor 


the average cost of precast concrete 
$11.28 The 
pretensioned concrete bridges cost 
an average of $11.08 per sq. ft. For 
ailings, bids are taken on both steel 
and aluminum. 

“New Mexico’s Bridge Design 
Trend.” By W. E. Strohm, Bridge 
Engineer, New Mexico State High- 
way Dept. Roads and Streets, Feb- 
1959. 


bridges was per sq. ft. 


uary, 


Roadside Rests 
Increase Travel Pleasure 
Ohio has 273 


to the traveling public on their state 


roadside rests open 
highway systems. Location, purchase 
ind building of parks are now under 
general highway construction on the 
Interstate Highway System. The fol- 
points of a directive 
by the Highway Director on 
side rests are: A) Rest areas will be 
ncluded in the design of Interstate 
Projects; B) Areas shall be 
nally 1 at intervals of 

proximately 25 miles on each side 
of the highway; C) Selection of the 
areas shall be made promptly after 
the roadway line and grade has been 
established; D) 
shall follow a set pattern; and E) 
Plans shall be submitted by the 
landscape architect. In the selection 


iowing issued 


road- 


nor- 


locate¢ ap- 


Geometric features 


of the site the following 
taken: Aerial survey; character of 
the site; and spacing of the sites. 
Design of the areas follow this pat- 
tern: Traffic features; 
cilities for convenience and comfort; 
grass areas; and planted areas. In 
considering the combination of rest 
areas with other facilities, police and 
maintenance gasoline 
service stations and eating plazas are 
considered. When areas are to 
be constructed on the general con- 
tract, purchase of right-of-way and 
change handled. Past 
experiences of rest areas that have 
proved satisfactory and that 
have not are taken into considera- 
tion in the Future trends 
in rest area design and maintenance 
which may be affected by increased 
traffic and change in adjacent land 
use are also considered. 

“Ohio’s Roadside Rests 
Travel Pleasure.” By 
Garmhausen, Chief Landscape 
Architect, Ohio Dept. of Highways. 
Pusiic Works, March, 1959 


steps are 


rest area fa- 


structures, 


rest 


orders are 
ones 


design. 


Increase 


Wilbur J. 


Designing Small 
Span Bridges 

Individually designed and _ con- 
structed small span prestressed con- 
crete bridges can be built economi- 











Self Lubricating 
Bearing Plate 


Expansion End Bearing 





es - 


Prestressed Strands 


™ 
_— 


HUUUNOUADNEDELUEOUELONEAONL EEL NAUEOU COD NED bedbG ruepenaaaEnE 


t—— Flexcel! Joint Filler 


n" 





St ee ee 
DABCBAD 





| Designation 


Strand Length of Strand to be 


Shielded to Prevent Bond 





A 4'-0" Each End of Beam 
6-0" Each End of Beam 








8-0" Each End of Beam 





10'- 0" Each End of Beam 











Beam Section 


| Drill 1'4" @ Holes in Pier After 
— | Beams Are Set — Fill Holes With 

| Grout and Drive |" @ Dowel Pins 
2 | Through Grout into Holes 


as oy — 


Fixed End Bearing 








Courtesy Consulting Engineer 


@ SMALL-SPAN bridge design: Details of box-girder supports and shielding to bond between prestress strands and concrete. 
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NO.12 WORKS 


in rough going at a steady pace! 


Onondaga County Highway Department, Jamesville, 
New York, relies on Cat No. 12 Motor Graders for 
all its grading work. Here’s one of them on a typical 
job—widening road from 18 to 24 feet. In 8-hour days, 
its scarifying and grading production averaged 380 feet 
a day. Stanley Bronner, who is experienced in operat- 
ing most other make graders, says: ““The No. 12 is far 
superior. It has better traction, better visibility and 
works in the toughest going at a steady pace.” 


To match your requirements, Caterpillar offers 
three modern, heavy-duty Motor Graders. There’s 
the 75 HP, 20,805 lb. No. 112, or the 115 HP, 23,000 Ib, 
No. 12. And for big jobs, the new 150 HP, 29,280 Ib. 
Turbocharged No. 14—the most versatile big grader 
ever developed, recommended for everything from the 
roughest jobs to the finest grading. Each is designed 
to do more work at lower cost with less down time than 
any other unit in its class. 

Public records from communities all over the coun- 
try prove that the low total cost of Cat Motor Graders 
makes them the best investment for taxpayers’ dollars. 
Get these facts, which cover yearly operation and main- 
tenance, from your Caterpillar Dealer. See for yourself 


how a Cat Motor Grader is your best buy! 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPIL 


4 OF THE NO. 12’S MANY FEATURES 
THAT PAY OFF IN LOW TOTAL COST! 


Mechanical controls (standard) offer positive action, make 
blade adjustments precise. Powered right from the engine, 


they give a speed and range of blade movements that no 
other unit can match. 


Preco Automatic Blade Control (optional) is available 
only on Cat Motor Graders. Now transistorized for freedom 
from maintenance and adjustment, it controls blade slope 
to an accuracy of within “e inch in 10 feet, regardless of 
position of grader or unevenness of terrain. Fine for all 
types of grading. 


Unequalled visibility results from the No. 12’s dash- 
mounted lift gears and low frame design. While seated, 
the operator has an unobstructed view of the critical areas 
at the front wheels, toe of blade and circle. 


Exclusive oil clutch provides up to 2,000 hours without 
adjustment—the equivalent of about 12 months of ‘‘adjust- 
ment-free”’ operation. 


trademarks of Caterpillar Tractor Cc 


cost- 
ut Low TOTAL gravers 
; uy cat 2 
a 


LAR 





NEW 


TURRET DERRICK 


GIVES 3}-/DIMIENSIONAL CONTROL 
a 7 


e " Safe 
6 \ Simple to operate 
/ Cuts Cost, 


saves man hours 


Compact, 
folds quickly within 
Versatile length of truck 
With Iraco digger at-\\ 
tachment, derrick can 
dig the hole, set the 
pole. 


With 7Traco a 
basket, unit becomes an 


aerial lift. 
Handles 90-ft. pole 


or heavy transformer 


Jack legs for stability 


7rizeo AERIAL LADDER Trico CABLE 


REEL CARRIER 





Trico AERIAL LIFT 


7r iz © DERRICK 





Ask for name of 
nsarest distributor 


COMPANY 


© AComa 2-7905 6 DENVER 5, COLORADO 


cally and speedily for city streets 
and secondary roads in communi- 
ties, townships and counties. In 
Highland Park, IIl., four bridges had 
to be replaced and it was found that 
casting yards in the area were 
equipped to turn out shallow pre- 
stressed box-girders at competitive 
prices. They had ooreer forms for 
17-in., 21-in. and 27-in. depth deck 
units. The 17-in. depth met all re- 
quirements for the Highland Park 
bridges except the specified limita- 
tion as to tensions in the top of the 
units near the supports. To reduce 
this tension, it was decided to encase 
some of the stressing strands in 
paper tubes near the supports. With- 
in each girder, two 10-in. diameter 
Sonovoid tubes were run full length 
(except at diaphragms and end 
blocks) to reduce dead weight of 
the deck units. Each deck unit was 
3-ft. wide and designed to support 
an AASHO-H20 loading. For sim- 
plicity, all of the bridges were de- 
signed for nominal 40-ft. spans, and 
the cost of the deck was quoted at 
$8 psf, which included production, 
erection, grouting and _ transverse 
tensioning. Three of the bridges had 
three spans and one had four and 
only one was straight while the 
others had some degree of curva- 
ture. A 2-in. course of bituminous 
concrete was laid on the deck units. 
The reinforced concrete approach 
slabs were 10 ins. thick and 20-ft. 
long. 

“Designing Small Span Bridges.” 
By Harold F. Sommerschield, Suter 
& Sommerschield, Architects & En- 
gineers. Consulting Engineer, Feb- 
ruary, 1959. 


Computer Speeds 
Bridge Design 

The consulting engineering firm 
of Alfred Benesch and Associates is 
using an electronic general-purpose 
digital computer to solve both com- 
plex and routine engineering prob- 
lems. So far eight programs are 
being processed through the com- 
puter. These are: Traverse closure; 
vertical alinement; analysis of rec- 
tangular reinforced concrete col- 
umns; analysis of circular rein- 
forced concrete columns; influence 
lines for continuous-beam design; 
reinforcing steel quantities; com- 
posite-beam design; and detailed 
stringer geometry. Although the 
number of programs in use at the 
moment are limited, production time 
of the computer has risen to 87 
hours in the fourth month of opera- 
tion. In the design of a composite 
beam the job would take an engineer 
a full day, with the computer it 
takes approximately 20 minutes. The 
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on ow 
GP iy OVERLAID 
PLYWOOD 
makes signs look better, 
last longer, cost less! 


GEORGIA-PACIFIC MEDIUM-DENSITY GPX IS CHEAPER THAN METAL, 
STRONGER THAN HARDBOARD, LASTS LONGER THAN EXTERIOR PLYWOOD. 





. Needs no priming. Paint covers better, lasts longer. 
. GPX will not check, minimizes grain raise. 

- Resists vandalism. Paint won’t chip; GPX can’t rust. 
. Needs no special framing or backing system. 

- Expansion or contraction is negligible. 

- Minimizes condensation, moisture accumulation. 


- Works easily. Edges cut clean, no splintering. 


FOR INFORMATION AND SAMPLE, CALL YOUR LOCAL G-P SOURCE OR WRITE: 


GEORGIA — PACIFIC 
Plywood & Redwood + Lumber & Hardboard « Pulp & Paper 


Dept. PWM 459, Equitable Bidg., Portland, Ore. 
Send information and sample of GPX medium-density overlaid plywood. 


Name 


Firm 





Address. 





Zone___State. 














For positive protection 
against power failures, install 


JOHNSON 
fight od 


GEAR DRIVES 








Cross State Development Co. installed the 
Johnson combination drive shown here in a sew- 
age disposal plant in Florida. They report: “It’s 
recognized as one of most efficient, packaged 
systems in the Tampa area. We've never ex- 
perienced any difficulty.” Neither will you be- 
cause Johnson combination drive assures engine 
take-over the instant electricity fails. Either 
power unit may be overhauled without interrupt- 
ing service. 

Sizes: 15 to 450 hp. Johnson Right Angle 
Gear Drives are available in combination, dual 
and standard types; for all horizontal prime 
movers; hollow or solid shaft. Please write for 
engineering catalogs. 


era 
cc ° 


MAKERS OF 


OHNSON-: iss 





GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 


LOW COST — LIGHT WEIGHT 
ONE MAN OPERATED 


PREWITT 


DRY BORE HORIZONTAL 
RILL 


DRULS 255 ” to 20° DIAMETER — 50’ to 100 
LONG — Cut labor, overhead and maintenance cost 
with the amazing new Prewitt Horizontal Auger 
Drill. Requires ground opening of only 4’ x 10’ - 
easily operated by one man. Light weight unit. 
can be lowered in operating position by back hoe 
Unit is self contained requires no air com 
pressor, generator, or water. Eight auger sizes 
are available from 2%” to 20” in diameter. Drills 
holes from 50° to 100’ long holds straight 
line. Easily reversed for retracting augers 

9) Oye) AW i DEALER INQUIRIES 
(it " INVITED 

Write, wire or phone 

for complete information 


J. R. PREWITT & SONS 


Dept. PW, Pleasant Hill, Missouri 


AND SONS, INC. 


EBMI 
Underground Boring 
Machine 
New! Improved! 


ia 


- 


Model 70 


BORES—with no surface break 

BORES-—up to 250 feet in length 

BORES-— up to six inches diameter 

BORES-—so drill stem of pipe of 
conduit stays 


BORES—1,000 feet on 1 Gal. of 
gas 
REAMS-—up to 12 inches diameter 


Write immediately for information. 


xs 2 i 2 


P. O. Box 1100 
Santa Monica, California 


engineer-computer program is un- 
der the direction of a top-flight en- 
gineer and useful results are being 
obtained when an adequate coordi- 
nator knows when a job is applica- 
ble for the computer. 

“Electronic Computer Speeds 
Bridge Design.” By A. Benesch and 
E. H. King, Alfred Benesch and 
Associates, Chicago, Ill. Better 
Roads, January, 1959. 


Old Narrow Bridges 
Are Being Replaced 

More than 350 narrow “killer” 
bridges were widened on Indiana 
highways in 1958 under the Indiana 
State Highway Department’s pre- 
cast Portland - cement - concrete 
bridge widening program. This 
brings the total to over 1,000 bridges 
that have been widened in the last 
three years. Bridges with spans up 
to 40 ft. have been widened with 
precast-concrete units while struc- 
tures with spans of more than 60 ft. 
have been built using prestressed, 
precast concrete units. Most of the 
work has been carried out by the 
maintenance division of the highway 
department with the heavy crane 
equipment and compressor units be- 
ing leased. The average cost of the 
widening jobs was $1,593 with the 
average width of the bridges widened 
being 19 ft. 2 in. Five steps are 
taken in the precast bridge program. 
First, the piles are driven or the 
abutments are formed. If piles are 
used, they are cut to proper length 
and fitted with pile caps. Then the 
old handrail is knocked off with a 
drop ball. The precast units are 
brought to the site and lifted into 
place by a crane. Finally, the ap- 
proaches to the bridge are widened 
to the new width of the bridge. In 
the “crash” bridge program carried 
out by the department, narrow and 
damaged ssteel-truss bridges are 
completely replaced with pre- 
stressed, precast-concrete structures. 
Two cranes, two compressors and a 
crew of 20 to 30 men can remove 
the old structure and place the new 
concrete units in place in about 12 
hours. These bridges are’ designed 
for an H-20-S 16-44 loading. 

“Indiana Is Eliminating Its Old 
Narrow ‘Killer’ Bridges.” By John 
Peters, Chairman, Indiana _ State 
Highway Department. Better Roads, 
January, 1959. 


Road Reconstruction Program 
With Calcium Chloride 


Steuben County, N. Y., in its 10- 
year road reconstruction program 
will spend $12 million. A 4-point 
program is considered which con- 
sists of 1) reconstructing 354.75 
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By the Acre or by the Mille... 


JOHN DEERE Mower Units 


¢ f 4 


vith 


OWING goes fast on even the toughest 

jobs with a sure-footed John Deere util- 
ity tractor. These units have the flexibility, low 
center of gravity and handling ease that pay 
off in real time savings. 


Time-proved design features, plus the latest 
engineering advances, mean savings in day-to- 
day operating expense and maintenance costs 
as well. 

Complete Equipment Selection 

Your John Deere dealer offers mowing equip- 
ment for every need—hydraulically operated See your John Deere Industrial dealer today 
cutter-bar mowers for the roadway, powerful 
rotary brush cutters, and reel-type gang mow- 
ers for parks and golf courses. 


for the information you need. 


To further increase versatility of John Deere 
Industrial units, you can choose from hydraulic a JOHN DEERE 
loaders with crane and fork-lift attachments, | Indust 


JOHN DEERE INDUSTRIAL DIVTSTONM MOLINE, ILLINOTUS 
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treatment and 
126.30 miles (now 
under 16-ft. in width; 3) top a total 
of 156.15 
constructed; 


miles; 2) surface 
maintenance of 
miles which is already 
and 4) keep bridge 
reconstruction in pace with the road 
construction and weight limits. The 
program will cost ap- 

$1.8 million. This is 
based on an estimated cost of $15,- 


retopping 
proximately 


000 per mile for plant-mix material 
and $8,000 per mile for double hon- 
ing. Rebuilding of the 
surface roads will cost approximate- 
ly $15,000 
struction, 


bituminous 


mile for base 
total 


estimated at 


pel con- 
construction 
$34,000 


mile. In the construction procedure, 


and 
costs are pel 
the old roadways are scarified and 
the base is widened by trenching to 
the width, 16, 18 or 20 ft. 
Depending on the thickness of the 
additional 
crusher-run 
until the 
thickness is achieved. A mini- 


desired 


courses ol 
bank 


desired 


existing base, 


bank-run and 
gravel added 
18-in 


mum of 12 ins. of bank-run or field- 


are 


stone material is desired, and 6 ins. 
An 


tons of 


‘r-run of bank material 
application ol 4 


of crushe 
from 2 to 4 
calcium chloride is applied to hold 
the and to bind the 
together for the subbase 
surtace 


1) Gravel 


materials 
Three 


used: 


fines 


types of courses are 


mulch, followed with a 


plant-mix surface; 2) a 1%-in. 
penetration top, followed with a 
series of honing, or retread surfaces 
to build up the thickness; and 3) 
the plant-mix top of a minimum of 
214-in. thickness. The county owned 
equipment on construction 
includes 4 dozers, 10 graders, 3 34-yd. 
shovels, 3 crushers, 15 trucks, 8 box- 
Scotchman 
spreaders, 40 Whirligig trailer type 
spreaders and 15 tractors. 

‘Rural County’s 10-year Road Re- 
construction Program.” By Robert 
A. Reed, County Highway Supt., 
Steuben County, N. Y. Pustic 
Works, March, 1959. 


used 


type spreaders, 15 


Pave Instead 
of “Shovel Patch” 

A 128-block beginning was made 
last year in North Little Rock, Ark., 
streets with 6-in. 
and a 2-in. bituminous 
riding surface. An annual expendi- 
ture of $150,000 of gasoline 
turnback funds for re-building ex- 


to pave soil-ce- 


ment base 
state 
isting streets was used to finance 
the building program. The 
cement pavement was placed at $1.02 
psy with required varying 
from 8 to 12 percent by volume. The 
the following equip- 
ment to do the job: Rubber-tired 
with front-end loader; 


soil- 
cement 
city bought 


tractor ce- 








COST SAVING TRUCK 
UTILITIES 
AGENCIES | 


LOW COST, 
hydraulic, one-man operated truck crane 
that's an ideal tool for utilities and 
government agencies. Write for the names 
of current users. The HIAB 170 offers a 
range of lifting capacities from 6,000 Ibs 
on the shortened boom of 5’ to 2500 Ibs 
on a full boom of 13’. The boom length 
is easily adjustable through hydraulic 
control 


Here's a versatile, fully 


An efficient general utility tool for 
maintenance work, the HIAB 170 will lift 
up to 20’ above ground level at a maxi- 
mum speed of 20” per second. Control 
is from either side of the truck cob. 
Crane action is positive and accurate 
200° of 360 swing arc. When not in 
use the HIAB 170 folds snugly behind the 
cab, taking only 15” of space. This leaves 
the entire truck bed open for load. Also 
available is the HIAB ‘'Bimbo"’ Model 
290—a smaller version of the HIAB 170, 
with the same design features 


Write for name of nearest dealer 


and GOVERNMENT 
the HIAB 170 


San Diego Gas & Electric Com- 
pany finds the HIAB 
time-saving tool. 


CRANE for 


~ i 
Our 


51st 


YEAR 


170 @ 








1666 Ninth St. (Corner of Olympic & Ninth) 
Serte Monica, Californie 


*. 0. BOX 787 
Chicayo 42, Iilinois 





NN 





Immediate, accurate set-up 
over or under any point. 


Vibro-Plus roller; 
D4 Caterpillar sheepsfoot roller; 
pneumatic tired roller; and a steel 
wheel roller. They had on hand a 
Pulvimixer, motor grader, asphalt 
spreader, distributor, water wagon 
and an assortment of trucks. A crew 
of three machinery operators, three 
truck drivers and three laborers 
were able to pave the 128 blocks in 
59 paving days, or 1,700 sq. yds. per 
day in widths which varied from 
18 to 36 ft. The approved methods 
of soil-cement construction was ad- 
hered to. Surface treatment con- 
sisted of 0.1 to 0.2 gal. psy of an 
emulsified asphalt and water, mixed 
50-50, applied by the distributor. 
This treatment was designed to 
serve both as a curing membrane 
the soil-cement base and as a 
tack coat. A 2-in. asphaltic riding 
surface was placed on top of this. 

“North Little Rock Decides to 
Pave Instead of ‘Shovel Patch’.” 
Street Engineering, February, 1959. 


City Wide 
Street Program 

Officials in Presque Isle, Maine, 
abandoned the piecemeal plan of 
repairing streets and replaced it 
with a program that would immedi- 
ately affect the city’s major arteries 
and, over a ten-year period, would 


ment spreader; 


for 


SET UP IN SECONDS! 
Set up OVER or UNDER 
a@ point with new 


WARREN-KNIGHT 
TELE-PLUMB \ 


i 


No more trial and error, 

wasted time, building wind- 

breaks for your plumb bob. 
Set up fast, directly over or under 
a point, with precisely accurate 
WARREN-KNIGHT  TELE-PLUMB. 
Sight any set-up point, from nadir 
to zenith, through transit tele- 
scope that sights your line. Shift 
transit without disturbing level. 
See vertical wire cut set-up point 
with full power of transit tele- 
scope — far more accurate than 
any other type of optical plum- 
met. Nothing to attach or detach 
between set-ups. TELE-PLUMB can 
be used on transits or transit- 
levels, fits most internal focusing 
telescopes. Order direct for 
Warren-Knight instrument, or 
write for full details, giving make, 
model and serial number of your 
present transit. 


Ask for Bulletin PW-94 that lists Full Details 


ARKIN ANI 


136 North 12th St., Philadelphia 7, Pa. 
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\TROJAN/ 


YALE & TOWNE VA 


ENGINEERED FOR PEAK PRODUCTION 


The rugged new Trojan is engineered to tackle the toughest 
jobs industry can offer . . . We’ve put more time on the drawing 
board, more time on the proving ground — studied, job-tested 
and proven every detail of design and construction. The most 
demanding working problems a 3 yd. machine can face have 
been anticipated . . . Extra strength and extra power have been 
added . . . The result is a tractor-shovel that promises you 
unequalled profit-making performance. 


In addition, we have maintained every familiar Trojan feature 
. . . The unparalleled safety of Trojan’s patented safety curve 
lift arms . . . Powerful horizontal thrust and pry-out action with 
the full power of a big 160 h.p. Cummins diesel . . . Maximum 
lifting capacity of 9 tons .. . Wide tread and long wheelbase for 
better balance and stability . . . 4-speed full power shifting and 
bumper integral with frame for added protec- 4-wheel power brakes as standard equipment — plus a host of 
tion . . . Recessed headlights . . . 24-volt other important features that result in faster, more efficient, 
starting and lighting system . . . Foam rubber more profitable operation ! 
bucket seat for operator comfort. 


New low silhouette for greater visibility. Excep- 


tional service accessibility . . . Heavy-duty front 


Let your Trojan distributor point out how — feature for 
feature — the new Trojan 304 offers you more working benefits, 
more real value, than any machine on your job! 


TROJAN 
THE YALE & TOWNE MANUFACTURING COMPANY 


TROJAN DIVISION BATAVIA, NEW YORK SAN LEANDRO, CALIFORNIA TRACTOR SHOVELS 


YALE & TOWNE 
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result in the rehabilitation of every 
street in town. An engineering study 
was made of the city streets to 
ascertain the condition of the vari- 
ous streets, the state’s plans for the 
area, the present and anticipated 
volume of traffic and the availability 
of funds. The report indicated that 
both a short and a long range pro- 
gram were needed. The most practi- 
cal method of attacking the im- 
mediate problem was to concentrate 
funds and efforts on a priority basis 
against specific streets and sections. 
In the preliminary inspection only 
a few streets were found to be in 
satisfactory condition. The data 
formed the basis of a_ six-group 
priority system, with the six groups 
costing $2,645,000. Primary thor- 
oughfares having a three and four- 
rod right-of-way were designed for 
30 and 40-ft. pavement widths. 
Pavement widths for secondary 
streets having a two-rod right-of- 
way were made 20 and 24 ft. Wheel 
loads of 12,000 and 7,000 lbs., re- 
spectively, were used to figure the 
depth of road beds. Since the cost 
of excavating to depths below the 
expected frost level of 5 feet was 
prohibitive, a plan was developed 
whereby extensive underdrains per- 
mitted depths. The design 
covering residential streets calls for 


lesse! 


Sweeping Brushes 


Offer the Lowert Cort 
Per inch of Wear! 


3000 sweeping miles or 500 sweeping hours . 


18 inches of subbase gravel; heavily 
traveled streets required 30 ins. The 
paving material was 2% ins. of 
bituminous concrete for all surfaces. 
Granite curbs were _ specified 
throughout the city. 

“Presque Isle’s City-Wide Street 
Program.” By Homer S. Briggs, 
Senior Engineer, Fay Spofford & 
Thorndike, Inc., Boston, Mass. The 
American City, February. 1959. 


Highway Ramp Areas Become 
Fiood Control Reservoirs 


The time-honored solution of pro- 
viding ponding (sometimes 
called flood-control reservoirs), long 
used in the design of major control 
works, is usually overlooked in 
highway design. The inclusion of 
such areas in highway drainage sys- 
tems can be easily done. The geome- 
try that dictates modern inter- 
changes can be the salvation of the 
designer who is looking for a place 
to create a 


areas 


storm-water storage 
area, especially the trumpets, half- 
trumpets and cloverleafs. There has 
never been enough borrow available 
for the freeway profiles necessary 
in metropolitan areas and the extra 
excavation between highway ramps 
will create a ponding area. This is 


a temporary storage of 


highway 
drainage until it can conveniently 


DANLINE’ 





. . take your choice. 


Both figures are good, and you can get both with a Danline wire 
sweeping brush . . . Also, less than 10 cents per sweeping mile can 


be your cost! 


. . . In addition, there are extra savings in easier 


maintenance, less brush replacement and minimum storage space 
. .. Brush assemblies come in a compact package and require less 
than twenty minutes to put together . .. Danline brushes can remove 


heavy loads — up to 10” of sand in a single pass! 


ae re 


achieved through the use of round, small diameter brush wire 
which provides more sweeping ends per pound of fill material and 
a more uniform brush . . . We ask you to test the Danline — get 


the cleanest sweep you’ve ever had. 


Newark Braursh Company. 


*U.S. Pot. 2864112 


59-3 


260 MICHIGAN AVENUE 
KENILWORTH, NEW JERSEY 


enter the sewer system. When peak 
flows in the local system have sub- 
sided, then the control reservoir be- 
gins contributing. No maintenance 
controls are required other than 
those dictated by the laws of hy- 
draulics and the size of the reservoir 
outlet pipe. An example of how this 
is working on the Northern Illinois 
Toll Highway near Berkeley, IIl., 
is described in this article. 

“Highway Ramp Areas Become 
Flood Control Reservoirs.” By Ed- 
ward Forrest, Chief Civil Engineer, 
Anderson-Nichols and Co., Boston, 
Mass., and Harvey G. Aronson, 
Chief Hydraulic Designer, E. L. 
Paulo, Consulting Engineer, N. Y., 
N. Y. Civil Engineering, February, 
1959. 

Other Articles 

“White Lines in Harrisburg.” Traffic 
problem has been solved in downtown 
section. The American City, February, 
1959. 

“Lack of Money County’s Biggest 
Handicap.” In spite of insufficient funds 
county has made great progress in re- 
placing bridges and cross drains and 
raising roadbeds above high water. 
By T. L. Reynolds, Attala County En- 
gineer, Kosciusko, Miss. Better Roads, 
January, 1959. 

“Well Planned Signs Helped Put 
Across Traffic Changes.” One-way 
streets and parking restrictions were 


—— |. 
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SINGLE-LEVER speed 


and direction control makes 


it easy for operator to work fast 


If a loader operator has to move one 
lever for forward and reverse, and 
another lever to get into a higher 
working gear, chances are he’s going 
to stay in low gear. 

Recognizing these limitations on 
your achieving faster loading, Tracto- 
motive developed Single-Lever speed 
and direction control to speed up the 
work cycle. It’s on both the big TL- 
20 TRACTOLOADER’%, and the 
slightly smaller TL-16. 

With Single-Lever control, the op- 
erator will naturally choose his fast- 


est possible working gear every time 
he shifts. He can go into second gear 
just as easily as first—and get there 
on the double. Moreover, when 
there’s loading to be done down the 
street or across the city, he power- 
shifts right into high (road speed) , 
and does the job in a hurry. 

Let your Allis-Chalmers dealer 
show you how this exclusive One- 
Lever control of speed and direction 
alone will add many extra yards to 
your daily production. 


Other TL-20 and TL-16 working 


Ask your Allis-Cha/mers dealer to show you “And a Great Deal More" 


a 


advantages include: Longer Reach; 
Strong, Pin-Connected Planetary 
Axles; Extra Stability; Safe Dump 
Cylinder Location; Extra Hydraulic 
Protection; Hydraulic Torque Con- 
verter Drive; Tip-Back Bucket; 
“Hi-Traction” Differentials; Power 
Steering; Ignition Key-Type Start- 
ing; 4-Wheel Power Brakes; 6-Way 
Adjustable Seat; Rear-Axle Discon- 
nect; Bucket Position Indicator. 


*TRACTOLOADER is a registered Tractomotive trademark. 


ALL TRACTOMOTIVE EQUIPMENT IS SOLD AND SERVICED BY YOUR ALLIS-CHALMERS DEALER 


TRACTOMOTIVE 


TRACTO— 


a sure sign 
of modern design 


TRACTOLOADERS ° 
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TRACTOSHOVELS 


TRACTOMOTIVE CORPORATION ° 


- TRACTORIPPERS . 


TRACTOHOES 


DEERFIELD, ILLINOIS 


4 TRACTOSIDEBOOMS 





WANT DAILY FA 


‘on each 


CHART TELLS ALL 


write RAC HOG RAPH “supervises” 


truck operation for little more than 2° per day 


When you equip a truck with a Tachograph you are able to get a complete graphic re- 
port on all starts, idling, stops, and speeds encountered on the run. The chart (which 
costs you about 2¢ each) is taken out of the Tachograph at the end of the day. The 
data recorded provides you with the information you can use to cut unscheduled stops, 
plan better routes, lower operating and maintenance costs, and help make drivers more 
safety conscious. For details, mail the coupon. 
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Wagner Electric Grporation 
6356 PLYMOUTH AVE. « ST. LOUIS 14, MO. 
Please send a copy of Bulletin SU-3 

















Name 

Company 

Address___ 

City State 
We operate Vehicles 
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POWER TAMPER 


Twenty-four hundred times a minute the 


with the 





Kelley 36KT Power Tamper hits with a force of 
tons, with the compacting force of a massive 
power roller. But Kelley Power Tampers are 


Two models to choose from 
handier than rollers. They can pack earth backfill Model 36KT (cbove) with 30” or 36 
wide shoe, and Model 18KT 
piers, in pipeline trenches, on road jobs, etc with 18" or 24” wide shoe 


Also for finishing blacktop, with heater shoe 


to maximum density next to foundations, 


Below, Model 18KT packing 
down sub-base materials on a 
road-widening job 


attachment available 


PBL LEY, MACHINE DIVISION 

Yue The Wiesner-Rapp Co., Inc 
285 Hinman Avenve 
Buffalo 23, N. Y 


Please send us information on Kelley Tampers 








initiated in Cedar Rapids, Ia., with a 
positive plan of communication includ- 
ing reflectorized signs. By Robert M. 
L. Johnson, Commissioner of Public 
Safety, Cedar Rapids, Ia. Street En- 
gineering, February, 1959. 


“Prestressed Concrete Standards for 
New Lights in St. Louis.” The con- 
tractors used the drill-set-tamp method 
on these one-piece poles in raising 
2,000 new luminaires. By A. W. Baer, 
Project Engineer, Sverdrup & Parcel, 
Engineers-Architects. Street Engin- 
eering, February, 1959. 


“Small Computers For Small Firms.” 
By William A. Briggs, Burgess & Niple. 
Consulting Engineers, Columbus, O. 
Consulting Engineer, February, 1959. 


“Public Purchasing.” Buying equip- 
ment at the county level is described. 
By James F. Meisner, Marion County 
Engineer, Marion, Kans. Public Works, 
March, 1959. 


“New Jersey Turnpike Utilizes Elec- 
tronics for Traffic Surveillance. Radar 
counts and determines the speed of 
vehicles traversing the busy toll high- 
way. By Leo Sands. Public Works, 
March, 1959. 


“Orthotropic Plate Design for Steel 
Bridges.” By Roman Wolchuk, Head, 
Bridge Dept., Frederic R. Harris, Inc., 
Consulting Engineers, N. Y., N. Y. Civil 
Engineering, February, 1959. 


“Progressive Alterations in a Sheet 
Asphalt Pavement Over a Long Period 
of Service.” By Jarl T. Pauls, Chief, 
Bituminous Branch, and Woodrow J. 
Halstead, Head, Bituminous Materials 
Section, Bureau of Public Roads. Pub- 
lic Roads, February, 1959. 


“New Kansas Curve Signs Reduce 
Deaths.” New reflective signs at turns 
and curves and “impact” placement at 
the more dangerous of these locations, 
have reduced “left-road-at-curve” fa- 
talities by 43 percent. By Claude W. 
McCamment, Director of Safety, Kan- 
sas Highway Commission. Traffic En- 
gineering, February, 1959. 


“Lime Stabilized Subgrade for Kan- 
sas ‘IT Project.” Soil with objection- 
able swell characteristics treated at 
part of concrete-paved Interstate proj- 
ect 15% miles in length—states largest 
stabilization job to date. Roads and 
Streets, February, 1959. 


“Purchase Your Machines—or Rent?” 
This analysis for a tractor utilizes a 
procedure which will take much of the 
guess work out of the question of buy- 
ing vs renting equipment. By R. L. 
Peurifoy, Professor of Construction En- 
gineering, Texas A & M College. Roads 
and Streets, February, 1959. 


“Emulsified Asphalt Slurry Seal.” 
Highways and Airports. By A. E. Hol- 
berg, Canadian Bitumuls Co. Ltd., To- 
ronto. Roads and Engineering Con- 
struction, February, 1959. 


“Mass Rapid Transit to Serve the 
Super Cities.” By Irvan F. Mendenhall, 
Daniel, Man, Johnson & Mendenhall. 
Consulting Engineer, March, 1959. 
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-high daily production of the SEA - 


Let’s Pave | 
with More Than 
GOoOoD INTENTIO 










Paving schedules are always tight at bests} 
And inclement weather, material short- 
ages, late deliveries, equipment down- , 
time — all often combine to defeat the 
best of intentions. But it’s difficult to 
explain tothe public. 


; 
Your answer may be found in the} 


ANDWALL PULVI-MIXER. A in 
the faster, superior compaction provided 
by the big, highly maneuverable 7 to 20 
ton SEAMAN-ANDWALL Pneumatic 
Compactor. They’re a great team for 
finishing ahead of schedule — whether 
its a city street or highway paving. 


The PULVI-MIXER on most work 
will mix any road material with any type 
of binder at the rate of a mile a day of 
24 foot wide pavement. And it leaves the 
mix perfectly blended, shaped to crown 
and grade — ready for the 5620 Com- 
pactor. 


There are better earnings for the con- 
tractor and public good will for the high- 








way or street authorities — in ‘finishing 5620 Pneumatic Compactor closely follows 
ahead”... So, lett SEAMAN-ANDWALL TRAV-L-PLANT. 5620's “straight down” compaction 
equipment convert good intentions into principle prevents scuffing or material displacement 


reality with low cost, low 
maintenance, high load- 
bearing, stabilized pave- 
ment. 







SEAMAN ANOWALL 
» SuBErGrary of 


SEAMAN-ANDWALL 
CORPORATION 

A Subsidiary of American-Marietta Company 
Elm Grove 9, Wisconsin 


ms ~ < 
he.” + ae 


at nS otAMAN 


on ANOWALL 





Here are 2 Bulletins, one on the 






PULVI-MIXER and TRAV-L-PLANT, Re te 

the other on the 5620 Compac- ee 

tor. They're yours for the asking. TRAV-L-PLANT pumps water from SEAMAN-ANDWALL 

Just send a postcard. We'll tanker in salt stabilization. High PULVI-MIXER operates right 
send them to you — promptly. way job was at 11,000 ft. altitude up to curb on city street. 














SOIL-CEMENT SUBBASE 


for Interstate Pavements 





J. W. CRAVENS, 


District Administrative Engineer, 
Texas Highway Department 


This is a condensation of a paper 


presented at the 57th Annual Con- 
vention of the American Road 
Builders’ Association, at Dallas, Tex. 


HE FEDERAL Aid Highway Act 

of 1956 contained the provision 
that construction standards for the 
Interstate System should be ade- 
quate to accommodate the types and 
volumes of traffic forecast for the 
year 1975. At the time Congress 
passed the Highway Act in 1956, the 
pavement design was being studied 
for a 15-mile section of Interstate 30 
extending from Greenville towards 
Dallas, Texas. 

The best source of information in 
regard to pavement performance in 
this area seemed tc be the history 
of the pavements actually in service. 
Subgrade soils were of such a nature 
that they were weak when wet and 
subject to considerable volume 
change due to moisture fluctuations 
Liquid limits as high as 110 and 
P.I. as high as 86 were found in the 
subgrade soils of the proposed proj- 
ect. A liquid limit of 151 and a PI. 
of 118 were found for a soil from a 
proposed borrow pit. The variable 
rainfall in the area adds to the prob- 
lem. As an example, the rainfall at 
Greenville was 26 inches in 1956 and 
75 inches in 1957. 

Plate tests were made on a num- 
ber of existing bases in service un- 
der light traffic and “K” values were 
computed. For comparison, “K” 
values were also computed for the 
subgrades. These 
values were obtained from triaxial 
tests on undisturbed cores. For the 
plate tests, a 30-inch diameter plate 
was used and the tests were made 
as outlined in the PCA Manual on 
Concrete Pavement Design. 

The combination of soil-cement 
on a layer of granular material 
showed the greatest “K” values for 
anything tested. Values for the soil- 
cement ranged from 314 to 610 as 
compared to 35 to 90 for the clay 
subgrades. 


underlying clay 


Unconfined compression tests were 
made on laboratory specimens of 
available granular materials in a 
saturated condition. These tests in- 
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dicated that 35 Ibs. per square inch 
was about the maximum strength 
that could be expected from any of 
these materials. 

Since soil-cement on a layer of 
granular material showed the great- 
est “K” values, this type of con- 
struction was selected as a subbase 
for the pavement. Two good local 
materials were available as mineral 
aggregate for a cement treated sub- 
base. One was a sandy soil at an 
average haul of about 9 miles from 
the project. The other was a lime- 
stone deposit at an average haul of 
about 22 miles. Laboratory tests in- 
dicated that a mixture of the sandy 
soil and 6 percent cement by weight 
would give a compressive strength 
of about 225 lbs. per square inch. 
The limestone, crushed to pass a 
2-inch screen mixed with 2 percent 
cement would give about the same 
strength. Estimates of cost indicated 
that the cement-treated soil would 
cost about $0.75 per square yard, 6 
inches thick as compared to about 
$1.00 per cubic yard for the same 
thickness of cement-treated crushed 
stone. The cement-treated soil was 
selected on the basis of economy. 

It had been observed that concrete 
pavements on strong subgrades re- 
tained their load transfer qualities 
at joints and cracks so it appeared 
logical to design on the basis of 
protected corners. For a 20,000-lb. 
wheel load, 650-lbs. concrete and a 
“K” value of 300, present criteria 
indicates that a thickness of 10 
inches for the slab is adequate, so 
this thickness was selected. 

The length of pavement in the 
project, excluding bridges was 14.8 
miles. For 11.4 miles, the subgrade 
had soils with F.I. not over 40. The 
remaining 3.4 miles had soils with 
P.I. from 40 to 86. Where the PI. 
was under 40, a 6-inch layer of 
selected soil was used. For higher 
P.I. a 10-inch thickness was used. 
Specifications for the select material 
required a liquid limit not over 45: 
a P.I. not less than 4 and not over 
15; and 55 percent of the minus 40 
to be plus 270 material. 

A 6-in. layer of cement treated 
soil was placed for a width of 41 ft. 
on the roadbed treatment. With a 
24-ft. concrete slab, a 10-ft. outside 
shoulder and a 5-ft. inside shoulder, 
the subbase extended 1 ft. beyond 


the crown lines or outside edges of 
the shoulders. 

The shoulder construction above 
the subbase consisted of a 10-inch 
thickness of crushed stone adjacent 
to the concrete tapering to a 6-inch 
thickness at the outside edge, with 
a light double asphalt surface. 

Soil for the selected material and 
the cement treated subbase were 
obtained from two sources several 
miles apart, but the two pits were 
very similar. Both deposits were 
about 20 ft. thick and generally had 
a layer of clay from 1 to 2 ft. thick 
near the surface that had to be 
wasted. As a rule, only one pit was 
operated at a time. the material be- 
ing suitable for either roadbed treat- 
ment or cement treated subbase 
with operations of placing the two 
layers being carried on simultane- 
ously. The roadbed treatment opera- 
tion was usually several thousand 
feet ahead of the subbase operation. 

Enough material was placed for 
the subbase to be finished about 
in. above grade to allow for trim- 
ming to exact grade. Cement was 
spread with a Flynn spreader. Mix- 
ing was accomplished with Seaman- 
Andwall mixers. Initial compaction 
was secured by a sheeps-foot roller 
with a spike tooth harrow removing 
compaction planes. Final compac- 
tion was secured with pneumatic 
tired rollers and the _ subbase 
trimmed to exact grade with motor 
graders. 

Careful handling was necessary to 
finish the subbase close enough to 
secure a satisfactory yield from the 
concrete since the slab was paid for 
by the square yard. On this project, 
it was the responsibility of the High- 
way Department to set blue tops as 
needed to control the finish. Five 
stakes were set every 50 ft. This 
kept a 5-man field party busy most 
of the time. On a similar project now 
under contract near Sulphur 
Springs, it is the Contractor’s re- 
sponsibility to. set the necessary 
grade stakes or otherwise control 
the finish of the subbase to a satis- 
factory tolerance. On the Greenville 
project, the loss in yield for the 
concrete was 1.3 percent. 

It was found that form pins could 
be driven without difficulty with air 
hammers. No shattering or cracking 
of the subbase was caused by driv- 
ing the pins. After removal of the 
pins the holes were tamped full of 
the cement treated soil. 

Cores have been taken from the 
completed subbase and tested for 
compressive strength. Tests from 25 
localities showed an average com- 
pressive strength of 160 psi. 
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8” Transite Sewer Pipe being installed, Winchester, Mass. 


° ° ° ... says James D. Halwarz 
“Transite Sewer Pipe gives ae a aan ee 


; and Sewer Dept., 
us the maintenance-free Winchester, Mass. 


“‘And because of its ease of handling and speed 
of installation, our final costs are less than 
results we want o+onue root with other materials,” Mr. Halwarz contin- 
ues. “We first started using Transite in 1935 
° . to eliminate the cleaning of water mains. We 
trouble, no infiltration, and liked it so well that less than a year later we 
started to use Transite Sewer Pipe. In over 
° . 99 twenty years of using it, we have yet to clean 
no breakage in service. or replace a single length of Transite Sewer 
Pipe. Transite is specified for both water and 
sewer mains in the town of Winchester.” 





Each year, in every part of the nation, we see significant in- 


creases in the use of Transite® Sewer Pipe. To find out why, Transite Ring- 

; . ° ° es ite® : 
send for the new Sewer Pipe data kit—containing flow rates, petting oe ai 
new Transite crushing strengths, and TR-165, the informa- against roots and | 
tive brochure on Transite Sewer Pipe, its application and infiltration of 


installation. Write, today, to Johns-Manville, Box 14PW, ground water. 
New York 16, N.Y. In Canada, Port Credit, Ontario. 


JOHNS-MANVILLE 
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Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Kansas River 
Basin 

Steady progress is being made on 
the development of the water re- 
sources in the Kansas River drain- 
age area which is an integral part 
of the Missouri River Basin Project. 
Of the eleven dams authorized for 
construction by the Bureau of Re- 
clamation, eight have been completed 
as shown in the accompanying illus- 
tration. This project envisions the 
conservation, control, and use of the 
basin’s water resources through the 
cooperative efforts of federal, state 
and local governments. The majo1 
benefits will be irrigation, produc- 
flood 
control, and navigation. Other bene- 
municipal and _ industrial 
water supplies, new recreational fa- 
cilities, fish and wildlife conserva- 
tion, pollution abatement and silt 
detention. The drainage basin is 
about 480 miles long and about 140 
miles wide and is subject to high 


tion of hydroelectric power, 


hts are 


winds, intense rainstorms and wide 


variations in temperature. The 


principal industries in this area are 
agriculture and the processing of 
agricultural products. The author 
has included several tables present- 
ing details concerning physical and 
hydrologic data as well as other 
information on the dams and reser- 
The costs to conserve and 
control drainage areas show a pat- 
tern of $3,000 to $4,000 per sq. mile 
for those in the 4,000-sq. mile range 
up to about $8,000 per sq. mile in 
the 1,000-sq. mile range. Other field 
costs and relationships are also pre- 
sented in detail. 

“Water Resources Developed In 
Kansas River Basin.” By A. D. 
Soderberg. Civil Engineering, Feb- 
ruary, 1959. 


VOLrs. 


Water Supply 
Problems 

The water works industry must 
examine in a straight-forward man- 
ner many of the new problems en- 
dangering the quantity and quality 
of America’s water supplies. De- 


tergents, insecticides, fertilizers, 


herbicides, and _ other 
chemical complexes are 
finding their way into our water 
sources. Intensive research in three 
areas is essential to meet these 
challenges: 1) Augmentation of sup- 
plies of water by new means; 2) 
conservation and reduction of water 
losses, and 3) controlling and treat- 
ing the new contaminants. Conver- 
sion of sea water may be feasible 
within the next 15 years for cities 
along the sea coast. Recharging of 
underground reservoirs to supple- 
ment conventional surface storage 
is also believed possible as a means 
of augmenting the present water 
supplies. The development of practi- 
cal methods of reducing evaporation 
losses from surface supplies by the 
use of hexadecanol or other sup- 
pressants is an important means of 
conserving water. New and im- 
proved processes for reclaiming wa- 
ter to meet the future requirements 
of all intended uses must be de- 
veloped. Particularly needed is an 
inventory of the above-mentioned 


pesticides, 
organic 








Lovewell Darr 


White Rock Cr 








Courtesy Civil Engineering 


@ AUTHORIZED projects of Bureau of Reclamation in Kansas River basin. These are part of overall plan for Missouri Basin. 
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In our new plant (shown below) 


HERSEY water METERS 


are made by the most modern techniques and machines, 
from the automatic bronze foundry to the final test lines 
producing up to 7000 GPM of water. 


Here is made the most complete line of Water Meters for 
every purpose. 


—— ald Ea 


HERSEY MANUFACTURING COMPANY 
Established 1859) 
DEDHAM, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — ._ DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 


"You. can't buy a better Water Meter than HERSEY.” 








New! 1 
ws sad Mae Geo 


adds speed-reading to water metering 


Here is the industry’s first practical outdoor register — the Badger 
Read-o-Matic. Now meter reading routes can be completed in half the 
time — with no more wasted calls. Plus other important benefits such as‘ 


No more “lockouts” © 
access problems * 


No more in-house accidents ® No more 


No more inconvenienced customers 


The new Badger Read-o-Matic means a modern meter reading system 
that your water department can have now — and opens a whole new 
realm of possibilities for the future. You’ll want to read about them in 
our free new Badger Read-o-Matic folder. 


*Pat. applied for in U. S$. A. and foreign countries 


Badger Meter Mfg. Co. ® 4545 W. Brown Deer Rd. ® Milwaukee 18, Wis. 





specific organic chemicals contained 
in drinking water that originate 
from industrial waste, 
from run-off, or are de- 
liberately added to water for plant 
or fish control. The toxicological 
significance of most of the organic 
chemicals in drinking water supplies 
has not been adequately evaluated. 
In addition, a critical evaluation of 
the effectiveness of removal of in- 
fectious hepatitis and other viruses 
by conventional water treatment 
practices is needed. 

“We Must Take a Hard Look At 
New Water Supply Problems.” By 
Mark D. Hollis. Water Works En- 
gineering, February, 1959. 


Chlorine 
Residuals 

In his article the author discusses 
some of the common pathogenic 
biological inhabitants of water and 
their significance and evaluates the 
status of current knowledge of their 
control by chlorination. He enumer- 
ates the disease-producing organ- 
isms that merit consideration in 
connection with chlorine disinfec- 
tion, discusses the utility of the 
coliform index and the recognized 
bacteriological standards of accept- 
able drinking water quality and the 
basis of chlorination practice to in- 
sure a bacteriologically-safe water. 


sewage or 
surface 
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The efficacy of chlorine disinfection 
of water is influenced by these ma- 
jor variables: 1) Amount and type 
of chlorine present, and equilibrium; 
2) relationships between coexistent 
chlorine forms (a function of pH); 
3) presence of chemical and other 
chlorine demanding complexes; 4) 
duration of contact; 5) temperature; 
and 6) type and density of bacteria, 
virus, algae, protozoa, and other 
microorganisms and their suscepti- 
bility to chlorine. An extensive dis- 
cussion of the effectiveness of 
chlorine on the control of the vari- 
ous types of pathogenic organisms 
found in water is provided. Thirty- 
five references add to the excellence 
of this article. 

“How Safe Is Your Chlorine Resi- 
dual.” By Edmund J. Laubusch, S.M. 
Pusiic Works, March, 1959. 


Improvements at 
Elizabeth, N. J. 

The Elizabethtown Water Co., 
serving a large and rapidly growing 
industrial and residential area in 
central New Jersey, has doubled its 
production since 1950. This water 
system can obtain its raw water 
from any one of 3 surface sources, 
the Raritan or Millstone Rivers or 
the old barge canal of the Delaware 
River, according to the quality of 
each source at any time. The filter 


~~ 


cé 


plant, constructed in 1929, consisted 
of a low-lift pump station, a plain 
sedimentation basin, coagulating 
basins, gravity filters and a high lift 
pump station. The 20 mg plain sedi- 
mentation basin was converted to a 
true coagulation basin because of 
the small quantity of turbidity in 
the raw water. Other developments 
to aid in the improvement of water 
quality are the construction of an 
illuminated clear well, a viewing 
well, a recording flow colorimeter, 
and two underwater periscopes. All 
of these devices are used for mak- 
ing critical observations of the ap- 
pearance of the water in an effort 
to improve the quality. Activated 
carbon is used for taste and odor 
control and the carbon feed must 
be maintained by laboratory thresh- 
old odor and taste tests performed 
hourly by the operators on hot 
water furnished continuously from 
different points of the plant by three 
hotwater (140°F) fountains. Carbon 
is added at the influent while 
chlorine is added at the effluent end 
of the coagulation basin. Consider- 
able research has been conducted to 
determine the most effective points 
in the plant for the addition of 
chlorine and the best method for 
the control of residuals. Additional 
study was successful in determining 
the most effective coagulants and 
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coagulant aids for the continually 
variable raw water obtained from 
the two rivers and the barge canal. 
This informative article illustrates 
the fact that a high quality water 
can be produced, even in older puri- 
fication plants, if the problem is 
approached with intelligence and a 
willingness, when necessary, to de- 
part from conventional methods. 

“Plant Improvements and Quality 
Control at Elizabeth, N.J.”” By James 
Girard. Jour. A.W.W.A., February, 
1959. 


Colorimetric pH 
Determination 

The colorimetric pH test is de- 
termined by adding certain organic 
dyes called indicators (each one 
having a specific pH range) to a 
water sample. The developed color 
should be clear and strong ‘and 
should have the same color, in- 
tensity, and hue as the prepared 
standards. When there are devia- 
tions in the color formation, they 
may be the result of any one or 
any combination of the following 
reasons: 1) Wrong concentration of 
indicator solution; 2) the use of too 
little or too much indicator solution; 
3) incorrect volume of sample; 4) 
incorrect viewing depth; 5) con- 
tamination of indicator solution; or 


6) presence of free chlorine or 
chloramine residual. When it is dif- 
ficult to judge which standard the 
developed color most nearly matches 
or when it is immediately evident 
that the color is not even near the 
standard color either as to intensity 
or hue, then action should be taken 
to find out why. The author dis- 
cusses each of the reasons and how 
they may be corrected. 

“Accurate Colorimetric Determi- 
nation of pH in Swimming Pool 
Water.” By A. E. Griffin. Pustic 
Works, March, 1959. 


Seven-Fold 
Water Expansion 

The phenomenal population in- 
crease of Aurora, a suburb of Den- 
ver, Colorado, from 11,421 in 1950 
to an estimated 35,000 at the present 
time has necessitated the develop- 
ment of an interesting domestic wa- 
ter project. First was the develop- 
ment of wells along Cherry Creek 
as an initial phase in the overall 
plan. This plan consisted of four 
1,000 gpm wells, the necessary pip- 
ing and a 4.5-mg storage reservoir 
which would supply the city by 
gravity. In addition, the city pur- 
chased about 10 cfs of irrigation 
water from the owners of a ditch 
supplied from the South Platte 


River. Litigation is continuing on 
the allocation of approximately 62 
cfs for future needs. The present 
demand is approximately 34% mgd, 
with anticipated demands of 5-6 mgd 
by 1962, and 40 mgd within 25 years. 
The new works consist chiefly of a 
concrete diversion structure at the 
ditch, 1800 ft. of 24-in. steel pipe 
providing gravity flow to a concrete 
presedimentation basin; a 10 cfs 
capacity pumping station; 14,000 ft. 
of 24-in. steel pressure pipe; an 
earthen equalizing reservoir; a wa- 
ter treatment plant; and 18 miles 
of 40-in. steel pipe providing gravity 
flow to Aurora. This project will 
assure the City of Aurora an ade- 
quate water supply for many years 
in the future. 

“Water Project Designed For 
Seven-Fold Expansion.” By J. D. 
McGillis and G. A. Claussen. PuBLic 
Works, March, 1959. 


Polyelectrolyte 
Coagulant Aids 

Recently considerable interest has 
been given to a new set of complex 
chemical compounds — polyelectro- 
lytes—which have been found to be 
effective in varying degree as coagu- 
lant aids. This article presents the 
results of a study of seventeen poly- 
electrolytes, the studies having been 











Here’s the big news behind the industry’s 
first practical outdoor register 


The Badger Read-o-Matic is powered entirely by the meter to which 
it is attached... works on an exclusive “pulse” principle. As water 
flows through the meter, the generator sends a pulse by wire to the 
Badger Read-o-Matic register outside for accurate recording. 

Like our Badger meters, the Badger Read-o-Matic is precision- 
engineered — thoroughly tested by our trained water meter experts 
in the laboratory and in the field. Badger Meter products are the result 
of over 50 years of specialized water meter experience — products 
that excel around the world in accuracy, durability, dependability 
and low maintenance cost. 














Send for free, colorful brochure that tells you all about the revolutionary 
Badger Read-o-Matic. For an actual demonstration, see your Badger 
representative or write us direct. 


Badger Water Meters 


et 


Badger Meter Mfg. Co. ® 4545 W. Brown Deer Rd. ® Milwaukee 18, Wis. 
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Luxurious hotel 
protects the 
masonry of its 
reservoirs from 
leaking! 


THORO System Materials employed for 
their sealing and waterproofing qualities 


W orkmen applying 
Thoroseal to heavy 
masonry structure 
required 30,360 Ibs. 
of Thoroseal 


Subterranean vaults 
house fuel oil and 
fresh water supply 
for Habana Hilton 


Poured concrete rooms, two and three floors below basement level, were designed to 
house supplies of fresh water and fuel oil in the operation of the Habana Hilton in Cuba. 

Although the masonry in these storage rooms was structurally sound, it was equally 
imperative that they be leakproof. 


The THORO System materials were employed to seal the concrete structure of these 
unique rooms against leakage. 


WATERPLUG, famous for its ability to stop leaks instantly, was applied to the joints 
where walls, floor and ceiling met and to anchor pipe and conduit fixtures. 

THORITE, a twenty-minute set patching compound, was troweled into the honey- 
combing of the masonry. 

THOROSET ingredient for hardening and waterproofing concrete was used in the 
mixture of a cement compound for trowel-coating over all surfaces. 

THOROSEAL, applied in two heavy brush coats, sealed the masonry from all possible 
leakage. 

THOROBOND, applied to the extra smooth sections of the poured masonry, made it 
possible to bond both THOROSET and THOROSEAL to the surface. 

P & W Floor Hardener gave floors extremely hard wearing surface. 


Write for our NEW 20 page brochure 


Standard Bry Wall Products, Inc. 


NEW EAGLE, PA. CENTERVILLE, IND. 
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confined to the effectiveness of the 
materials as coagulant aids in the 
removal of turbidity with alum. The 
following conclusions were drawn 
from the data presented: 1) The 
polyelectrolytes vary widely in their 
effect on floc formation. 2) The type 
of settling varied from very poor 
to excellent with the different coagu- 
lant aids. 3) Most of the materials 
tested were effective to a greater 
or lesser degree in reducing the 
turbidity of the settled water to 
values below the corresponding con- 
trols. Some of them, however, had 
little effect, and a few inhibited floc 
formation. 4) Most of the polyelec- 
trolytes were effective in low con- 
centrations—many of them in frac- 
tions of 1 mg/L. 5) The order of 
addition of the coagulant and the 
polyelectrolyte was found to be im- 
portant; in most of the present study 
the coagulant aid was added a min- 
ute after addition of the alum. 
Additional studies are being made 
on their effectiveness in removing 
organic color and when used in lime 
or lime-soda_ softening. Electro- 
phoretic studies are also being 
planned to determine the effect of 
polyelectrolytes on zeta potentials 
in order to add to the understand- 
ing of the basic mechanisms of 
coagulation. 

“Effectiveness of Polyelectrolyte 
Coagulant Aids in Turbidity Re- 
moval.” By A. P. Black, A. I. Ball, 
A. L. Black, R. A. Boudet, and T. N. 
Campbell. Jour A.W.W.A.., Feb- 
ruary, 1959. 


Other Articles 


“Value and Limitations of Chlorine 
Residuals in Distribution Systems.” A 
panel discussion presented on April 22, 
1958, at the Annual Conference of the 
American Water Works Association at 
Dallas, Texas. Jour. AWWA, February, 
1959. 

“Big Pipe Job Completed.” A de- 
scription of the $200,000,000 expansion 
program now being undertaken by the 
Metropolitan Water District of Cali- 
fornia. The American City, February, 
1959. 

“Regulation of Water Resources.” 
Dr. Wolman discusses some of the basic 
reasons behind the need for constant 
awareness by everyone where legisla- 
tion pertaining to water resources is 
being considered. By Dr. Abel Wol- 
man. Water and Sewage Works, Feb- 
ruary, 1959. 

“Planning Water Supply Resources to 
Meet Expansion.” In this article the 
author reviewed the planning of water 
supply resources in the State of Florida 
and used the experiences of the City 
of New York to illustrate results from 
improper water supply planning. John 
E. Kiker, Jr. Water and Sewage Works, 
February, 1959. 

“Subterranean Water Collector.” This 
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35 years 
STEAM CONDENSATE LINE 


Here’s proof of standard wrought iron’s piping longevity . . . 





29 years 

ICE RINK BRINE PIPING 
42 years 
UNDERGROUND LINE 





34 years 
HOT WATER LINE 






30 years 
SALT WATER PIPING 


Over 250,000 fibers of glasslike iron silicate guard each cross-sectional square inch of wrought iron pipe against corrosion 


Now—4-D Wrought lron Pipe assures even longer service life 


There’s a practical, fool-proof way to evaluate a piping 
material’s potential in corrosive service: check its per- 
formance under actual field conditions. 

The photo above shows how standard wrought iron 
pipe measures up when this service-life yardstick is 
applied. Here you see actual samples taken from wrought 
iron pipe installations in a variety of corrosive services. 
Some of these sections came from buildings that were 


being torn down. Some were cut from in-use installa- 
tions by our laboratory staff. They tell a convincing 
story of piping longevity. 

Now, new 4-D Wrought Iron is available to further 


augment the qualities of standard wrought iron, known 
for decades as the optimum in corrosion resistance. And 
increased corrosion resistance, improved mechanical and 
physical properties and greater uniformity widen the 
gap between 4-D Wrought Iron and ferrous substitutes. 
In-service and comparative laboratory tests support 
this conclusively. 

Ask the Byers representative to relate the advantages 
of new 4-D Wrought Iron to your corrosive applica- 
tions. And write us for new 4-D Wrought Iron literature 
and test data. A. M. Byers Company, Clark Building, 
Pittsburgh 22, Pennsylvania. 


8 BYERS 4-D WROUGHT IRON 


TUBULAR AND FLAT ROLLED PRODUCTS 


AMBALLOY ELECTRIC FURNACE STEELS AN PV 


PIPE AND SHEET 


Corrosion costs you more than Wrought Iron 





E-M Ampli-Speed Drives provide Odessa, Texas Municipal Sewage Plant with adjustable 
pumping rate of 1 to 5.4 MGD. Pumps are held to +2% of manually selected speeds. 


Make two pumps 
do the work of three! 





Here’s how Odessa, Texas did just that with 
adjustable speed E-M Ampli-Speed Drives 


PROBLEM: Odessa, Texas wanted 
to increase sewage facilities to 
treat sewage effluent as a source 
of industrial water for chemical 
and rubber plants. 


OBJECTIVE: They needed a new, 
efficient sewage pumping station 
at minimum cost, with provision 
for future capacity. 


SOLUTION: Odessa officials called 
in Parkhill, Smith & Cooper, con- 
sulting engineers of Lubbock, 
Texas. P. S. & C. suggested two 
alternatives: 1. Build a plant with 
three pumps, including one for 
peaking and standby; or 2. Install 
two pumps with E-M Ampli-Speed 
Drives. 

Parkhill, Smith & Cooper fa- 
vored the 2-pump plan for these 
reasons: 

Minimum Capital Investment. The 
three-pump plan would tie up a 
considerable amount of capital in 
an extra pump, motor and control 
without adding appreciably to the 


volume of sewage pumped. 


100% Peak Standby Capacity. Two 
pumps with E-M Ampli-Speeds 
could handle present demand effi- 
ciently, yet still have enough 
reserve capacity for 100% peak 
standby. 

Low Cost Expansion. Later another 
pump could be added to double 
the station capacity and still al- 
low 100% peak standby. And as 
a further saving, the building 
would not have to be enlarged to 
accommodate this third pump. 


RESULT: Odessa took the advice of 
its consulting engineers and is now 
enjoying efficient, low cost pump- 
ing. 

As your pumping requirements 
grow, you too will want the econ- 
omy and versatility that E-M 
Ampli-Speed Drives give you. 
Write the factory today for de- 
scriptive Ampli-Speed Bulletin 
No. 243, and call your nearby 
E-M Sales Engineer for details. 


ELECTRIC MACHINERY 


~? 4 
SR 400-TPA- 2202 


MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 
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article describes a relatively recent de- 
velopment in Switzerland of a system of 
underground water collection. By H. 
Fehlmann and J. H. Fehlmann. Water 
and Sewage Works, February, 1959. 
“Mechanism of Corrosion May Ex- 
plain Problems.” The author reviews 
the basic fundamentals and uses well- 
known experiences to explain the 
mechanism of corrosion in ferrous met- 
als. By Arthur G. Keller. Water and 
Sewage Works, February, 1959. 


Increase in Public Health 
Research and Training 
Facilities Recommended 


ROM an analysis of the changing 

character of national needs, the 
Consultants on Medical Research 
and Education to the Secretary of 
the Department of Health, Educa- 
tion, and Welfare have recommend- 
ed substantial increases in the re- 
search and training activities of the 
Bureau of State Services of the 
Public Health Service. 

The Bureau of State Services co- 
operates with State, professional 
organizations and other health 
groups to apply public health pro- 
grams which will control and 
prevent disease. In addition to pro- 
viding financial, technical and con- 
sultative nationally, it 
administers Federal health activi- 
ties in which the United States 
participates abroad. 

The central activity of the Bureau 
of State Services is the support and 
encouragement of operating public 
health programs. Since public health 
practice, not research, is the pri- 
mary function of the Bureau, the 
research program is derived from 
the operating missions of the 
Bureau. However, to attract and 
retain a staff of high caliber, the 
Bureau encourages a moderate 
amount of undirected research. 

The Bureau operating activities 
supported by research include pro- 
fessional leadership to State and 
local health departments. As an 
idealized model, the Bureau takes 
new findings, adapts them to public 
health practice through demonstra- 
tions and applied research, and then 
assists in the training of people re- 
quired for widespread application of 
the new technique. In total, these 
research and training activities are 
quite extensive. Of the $28 million 
appropriation for all direct opera- 
tions of the Bureau in 1958, $14.5 
million was accounted for by re- 
search. In 1952, in contrast, research 
expenditures were only $6.5 million, 
or 30 percent of the Bureau’s budget 
for direct operations. 


services 
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ANOTHER SEWERAGE PROBLEM .. . High water table 
in project’s 15 square mile crea promised to impose 
severe strain on pipe joint seals. Gaskets would have 


to meet rigid specifications for effectiveness, strength, 
long life. 


SOLVED WITH PRESS-SEAL RUBBER GASKETS! Press-Seal 
Rubber Gaskets met all specifications for installation in 
Millcreek’s unusually wet soil, provided effective—and 
permanent—protection against infiltration. 


An unusually high water table—and consequently, unusually 
wet soil—seemed a formidable sewerage problem to Millcreek 
Township, Erie County, Pa. 


MILLCREEK TOWNSHIP PROJECT 


Shuts out ground water, 


It turned out not to be! Properly designed concrete pipe 
equipped with Press-Seal Rubber Gaskets effectively sealed 
joints against both outside and inside pressures, satisfied 
specifications on 45 miles of sanitary sewers. And the gaskets 
—made of a special Goodyear high-quality rubber compound 
—will last as long as the concrete pipe they seal. 


seals in sewage 


with Press-Seal 


Rubber Gaskets 


Today, more and more engineers on big pipe-line projects 
are specifying Press-Seal Rubber Gaskets . . . for faster instal- 
lation, lower cost and permanent protection against leakage. 
Press-Seal Gaskets offer you the right material for every sew- 
erage purpose: Buna-N for oil content; Neoprene for acid 
content; Natural Rubber for common sewage. Write for com- 
plete information and specifications. 


eee 
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MANUFACTURED EXCLUSIVELY BY 


PRESS-SEAL GASKET CORP. 


OFFICE AND PLANT: P. O. BOX 482, R.R. 6, COVINGTON RD. 
FORT WAYNE, INDIANA ® Phone Kenmore 5213 


PRESS-SEAL GASKET OF CALIFORNIA—P.O. BOX 3053, SANTA BARBARA, CALIFORNIA 
PRESS-SEAL GASKET CORPORATION OF CANADA—KITCHNER, ONTARIO 
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The sanitary engineering institu- 


CLARK METER BOXES AND COVERS [RRMssiAI sirsrnmte 


ing programs under the Bureau of 

' fF CA ST | ~ 0 N State Services include the Robert A. 

. eis Taft Sanitary Engineering Center, 

the Occupational Health Field Sta- 

tion at Cincinnati and the Com- 

a eo —— re — . municable Disease Center in Atlanta, 

diameters. Large 13” lid. . Ga. 

° Among the special assumptions of 

national changes that will affect the 

activities of the Bureau are, of 

course, population factors; a short- 

age of personnel trained in public 

health professions; certain special 

alterations of the environment; and 

social changes affecting public health 

practice. These factors, and others, 

indicate that research will probably 

expand in absolute terms and in 

relative importance among the 

activities of the Bureau. 

State and local expenditures for 

oe eo eeen a tena ere:lmnececcll Mom, Me, 32 Cred Clack Wontar health services are rising steadily, 

T Lock Meter Box, especially for warmer while total Federal funds supplied 

climates. H-11’", L-18, W-12”. to States for health services have 

declined since 1950. This trend will 

probably continue. One of the con- 

sequences will be to expand the 

technical advisory role of the Bureau 

and to contract its role as a dis- 

bursing agent. An increase in the 

research activities of the Bureau of 

State Services will result from this 
Above, A-2-11 Clark Single Lid Meter change in emphasis. 

Box Cover, 4” throat. Also available in 
6” and 9” throat. 
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Below, A-2-13 Clark Meter Box Cover 
with screw lock. Height 4’’, lid open- 

















The chronic diseases are increas- 
ing and the communicable diseases 
are decreasing in relative impor- 
tance as causes of illness and death. 
Much less is known about the pre- 
vention and treatment of the chronic 
diseases, as a group, than about 
communicable diseases. The role 
properly played by public authori- 
ties in the prevention, control and 
treatment of chronic disease remains 
to be worked out. For communities 
the problems created by chronic 
disease are social and economic, as 











Below, B-2-11-l Clark Double Lid 
Meter Box Cover, 6” throat. Also 
available in 4’’ and 9” throat. 











Above, AA-3-12 Clark Meter Box : ; - 
Cover with 13’ Wonder Lock Lid, for well as medical. More intensive 
| use with 15” (illustrated), 18’ and study of the social and economic 


a a a +} =| 20” box body. 


ee ee 


aspects of chronic disease is indi- 
cated. 

Health hazards arising in one 
State and exerting adverse effects 
in others, and hazards of such scope 
that States cannot deal effectively 
with them, are becoming more sig- 
nificant. These hazards include the 








improved Screw Lock with Perfect Lock of one-piece 
strong forged bronze bolt. manganese bronze forging 


through nuclear reactors as power 
i bottom : ; 
eee Sar oe ( sources; the introduction of new 
view) showing forged bronze 


ies industrial processes and products, 

such as synthetic chemicals, at a 

° rapid rate with attendant potential 
Write for New Catalog ial ere ; 

health hazards; and more extensive 

air and water pollution as metro- 

politan areas expand and as indus- 


FH. Ww. CL ARK Co. trial production rises. All ol then 


indicate a clear need for a more 
MATTOON, extensive Federal public health re- 


search program. 


increasing use of ionizing radiation, 
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is a Pfaudler Permutit 
program providing 
the know-how 
the equipment 
and the experience 
for solving problems 
involving fluids 


FLUIDICS AT WORK 





UPPER ROTOR 








SPARGER RING 
INJECTS 
COMPRESSED AIR 








DRAWS IN AIR 
FROM SURFACE 


BOTTOM ROTOR 
DIFFUSES : 
COMPRESSED AIR 


New PERMUTIT AERATOR 


Increases O, transfer over 65% with- 
out adding power... with Permutit’s 
new process Bio-Oxidation Aerator. 


Developed in laboratory and pilot 
plant operation, now confirmed and 
proven in a large industrial waste 
treatment installation, Permutit’s 
new Aerator sets a new high in rate 
of oxygen transfer per horsepower. 

Permutit’s design of the double 
turbine introduces oxygen from the 
surface as well as from a sparger 
ring. Oxygen transfer per horse- 
power has increased from conven- 
tional rate of .86 lb. per hour to 
1.5 Ibs. per hour. 

The Permutit Aerator can be in- 
stalled in existing basins as well 


as in new systems. To help you 
achieve such efficiency in your Bio- 
Oxidation system, we will be glad 
to review your operating data and 
make recommendations. 

Other Pfaudler Permutit equip- 
ment for waste treatment includes: 
Colloidair Separators, Precipitators, 


Titan Centrifuges, lon Exchangers, 

Evap- 
Call or 
write our Permutit Division, Dept. 


New 


Feeders, 
Degasifiers. 


Chemical 
and 


Filters, 
orators, 


PW-49, 50 West 44th Street, 
York 36, New York. 


Specialists in FLUIDICS ... the science of fluid treating and processing. 
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FLUIDICS covers such _ varied 
phases of fluid handling and con- 
trol as: 
waste treatment 
water treatment 
corrosioneering 
reactions 
polymerization 
ion exchange 
fluid analysis, 
metering and 
control 
agitation filling 
evaporation heat transfer, etc. 
Whenever you have a fluid-handling 
problem, look to the Pfaudler Per- 
mutit FLUIDICS program for the 
best solution. 


PFAUDLER 


PERMUTIT 
INC. 


distillation 
drying 

blending 
metering 
valving 

flow rate control 
piping 

storing 
centrifuging 





Line Restriction 








pend ~~ 
mame tae WT 7 


DAYTON, OHIO 


Three Foxboro Magnetic Flow Meters measure flow of sludge to centrifuges 
at Dayton’s Lime Recalcining Plant. Designed around these meters, plant 
actually recovers up to 20% more lime than originally added to water. 
Graphic control panel in Feed End Building operates entire plant. 


FARMERS 
BRANCH, 
TEXAS 


rr 
Eight-inch Magnetic 
Flow Meter at a sew- 
age lift station. Meter 
was installed below 
ground level, right 
next to an elbow and 
valve, without affect- 
ing its measurement 
accuracy. 





MEDFIELD, MASS. 

Town of Medfield and nearby State Hospital have 
independent water supplies - use common storage 
facilities. Foxboro Magnetic Meter measures and 
records flow rates in both directions. Two inte- 
grators, next to recorder, keep separate running 
totals of both flow rates. 
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Problems Eliminated! 


for these municipal utilities 
equipped with Foxboro 
Magnetic Flow Meters 





Introduced five years ago, the Foxboro Magnetic 
Flow Meter has proved its superiority for meas- 
uring water, sewage, sludge and other treatment 
plant flows. 

Foxboro Magnetic Meters are installed the same 
as a length of pipe. Measurement is linear and is 
transmitted by electric cable to centrally-located 
Dynalog* Flow Recorders. There are no line 
restrictions of any type. That means no added 
pressure drop . . . no meter runs or straightening 
vanes. 





Other Progressive Communities Installing 
Foxboro Magnetic Flow Meters 


Benton Harbor, Michigan 
Hayward, Calif. 
Pittsburgh, Pa. 


(Allegheny County Sanitary 
Authority) 


Covington, Ohio 
Warren Township, Michigan 


Bloomfield Township, Michigan 


— raw sewage 
— water 
— raw sewage 


— return activated 
sludge 


— raw sewage 
and sludge 


— water 


Seattle, Washington 

(Lake City Sewage Plant) 
Milwaukee, Wisconsin 
Piqua, Ohio 
Arkansas City, Kansas 
Sidney. Ohio 


— sludge 
Maintenance on the Magnetic Flow Meter is 


practically nil. There are no pressure taps to get 
plugged or frozen. There are no seals or purges 
. . no moving parts to foul. 


— sludge 

— sludge 

— sewage 

— return activated 
sludge 

Look over the installations on these pages. And 

for complete details write for Bulletin 20-14C. The 

Foxboro Company, 264 Norfolk Street, Foxboro, 


Mass., U.S.A. 


Frazer, Michigan — raw sewage 


Meter sizes on these installations range 
from 3 inches to 6 feet. 








*Reg. U.S. Pat. Off. 





CHICAGO, ILLINOIS 


This 20” Foxboro Magnetic Flow Meter was installed in the 

South District Filtration Plant in April, 1956. Because it has no line 
restrictions, plant officials knew the meter would add no more 
pressure drop than an equivalent length of pipe. 

Note how it was installed directly downstream from an elbow. 


OXBOR 


REG. U.S. PAT. OFF. 
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THE 


INDUSTRIAL 


WASTE 
DIGEST 




















Prepared by CLAYTON H. BILLINGS, Associate Editor 


Spray Irrigation with 
Industrial Wastes 


In Wisconsin, spray irrigation is 
the waste disposal method employed 
by 30 milk plants, 40 canning plants, 
a tannery, and sometimes for emer- 
sulfite liquor. 
vegetation, by transmitting 
water and keeping the soil loose, is 


gency disposal of 


Cove! 


important to the success of the sys- 
tem. The consumptive 
rate of the soil by evaporation and 
about 8,000 gpad 
under the best weather conditions. 
Normally this figure is between 3,- 
500 and 7,000 gpad. This is little af- 
fected by 


maximum 


transpiration 1s 


the type of forage crop 
Drain tile can be used to 
advantage in poorly drained soils. 


grown 


It not only permits high volumetric 
loadings but removes concentrated 
salt solutions. A minimum tile depth 
is 24 feet and the interval between 
lines should be at least 20 feet. Re- 
sults have shown that nearly com- 
plete reduction in suspended solids 
is possible, accompanied by substan- 
tial reductions in bacteria and BOD. 

“Disposal of Industrial Wastes by 
Irrigation.” By F. H. Schaufnagel. 
Public Health Reports, February, 
1959. 


Treating Paper Mill 
Wastes with Sewage 


The Middletown, Ohio, sewage 
treatment plant receives the white 
water from several paper mills. This 
waste may contain as much as 50,000 
mg/L of solids consisting mostly of 
paper fibers plus some titanium ox- 
ide. The city’s treatment plant uses 
chemical precipitation, which proc- 
ess is aided by the presence of the 
wastes. The sludge disposal problem, 
however, is enhanced by the neces- 
sity for handling 100,000 gpd from 
a normal total sewage and waste 
volume of 8 mgd. The sludge is also 
highly compressible, making it diffi- 
cult to dewater. This factor was im- 
proved by recirculating the con- 
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tents of the secondary digester, from 
This procedure 
caused agglomeration of fine par- 
ticles, increased the alkalinity and 
lowered the volatile acids and COs 
content, After recirculation, the 
sludge is pumped to the vacuum 
filter room and conditioned by lime 
alone. Experience showed that lime 
dosages of 12 to 13 percent on a dry 
basis yielded coke as satisfactory as 
lower dosages of lime and ferric 
chloride. This resulted in a saving 
of chemical costs which was later 
further reduced by using reclaimed 
lime from the water softening plant 
of Dayton, Ohio. The chemical cost 
for conditioning the sludge then 
amounted to only $2.08 per ton of 
dry solids filtered. Filtration is ac- 
complished by means of a coil spring 
filter with yields obtained of 5 lbs. 
of dry solids per hour per sq. ft. 

“Metal Media Vacuum Filters for 
Sludge Dewatering.” By Kelsie B. 
Singleton. Water and Sewage Works, 
February, 1959. 


bottom to top. 


Determining Necessity 
For pH Control 

The effectiveness of treatment of 
wastes by biological oxidation proc- 
esses depends greatly upon main- 
taining the pH range of the system 
favorable to the growth of particular 
organisms. If a waste or supernatant 
does not have the necessary buffer- 
ing capacity (ability to withstand 
sudden changes of alkali or acid 
concentration) to maintain the op- 
timum pH, automatic pH control 
with addition of alkali or acid is de- 
sirable. A method for determining 
the buffering capacity of a waste 
makes use of the Van Slyke concept 
that a solution has a buffer value of 
1 when a liter will take up 1 gram 
equivalent of strong acid or base per 
unit change of pH. The waste or 
supernatant is titrated with an acid 
or base and the volume of titrant 
is plotted against pH. The same is 


done for a selected buffer and the 
buffered waste. The slope of each 
curve is determined within a unit 
pH range closest to the effective 
zone of the buffer system. The buf- 
fering capacity is determined by the 
ratio of the slope of the waste curve 
to that of the selected buffer, ex- 
pressed as a percent. A wide dis- 
parity in the slopes indicates the 
need for buffering. By the use of a 
Warburg apparatus, the oxygen up- 
take of the buffered and unbuf- 
fered wastes may be measured to 
show the benefits, if any, of using a 
buffer. ; 

“Buffering Capacities of Wastes 
Determine Automatic pH Control.” 
By W. H. Oldaker. Wastes Engineer- 
ing, February, 1959. 


Regeneration of 
Spent Refinery Caustic 

Methods of regenerating spent 
caustic from petroleum refining 
heretofore have left air pollution 
or other problems which have dis- 
couraged their adoption by the in- 
dustry. With the trend toward more 
stringent laws on stream and air 
pollution, Atlantic Refining Compa- 
ny has developed a process of direct 
oxygen regeneration. It involves 
application of oxygen in a gas-dis- 
persion reactor under conditions of 
ambient temperature and pressure. 
Spent caustic containing mercaptans 
is charged directly to the regener- 
ator where contact is made with 
oxygen. The oxidized caustic solu- 
tion is settled and the disulfides 
formed from mercaptans are re- 
moved as supernatant and washed 
with gas, oil, or cycle stock. Sulfides 
and crude cresylic acids are also 
removed. The oxidation of a ton 
of sulfur as mercaptide per day re- 
quires slightly more than 4 cu. ft. 
of oxygen per minute. The cost of 
oxygen represents most of the ex- 
pense of operation of the process 
with labor requirements negligible. 
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OMAHA CHOOSES 
INFILCO EQUIPMENT 


for 


WORLDS LARGEST 


High-rate Water Treating Plant 


... Saves hundreds of thousands... doubles 
production in half the space with latest 
ACCELATOR*® clarifying units 


Consulting Engineers: 


BURNS & MCDONNELL ENGINEERING CO. 


Kansas City, Mo. 


> 


These four ‘‘ACCELATORS"* process 
140,000,000 gallons per day better in 
less than half the area previously 
required for old facilities rated at 
72,000,000 gallons per day 


_ * 


Another major city has installed ACCELATOR® units. 
This high rate treating plant is the largest of its kind 
in the world, with a maximum rated capacity of 
140,000,000 gallons per day. 

The Metropolitan Utilities District of Omaha and 
their Consulting Engineers, Burns & McDonnell, selected 
solids-contact units for the treatment of Missouri River 
water because they provided the greatest capacity in 
the limited space which was available. Extensive studies 
and evaluation of competitive bids received proved that 
“ACCELATOR” units were the best answer. 

Each “ACCELATOR?” basin is 120’ in diameter by 


27’6” deep. Each unit is guaranteed to produce a high quality 


effluent at minimum chemical cost, and to have a capacity 
of 35 m.g.d. with water temperature above 65° F. or 
20 m.g.d. with water temperature below 35° F. 


Performance tests have demonstrated that each 
“Accelator” unit will clarify 41 m.g.d. with water above 
65° F. and at least 31 m.g.d. with 35° F. water—using 
even less chemicals than were indicated in laboratory 
jar tests; and produced effluent turbidities substantially 
less than 10 ppm. Subsequent operations under hardness 
reduction conditions has produced even better results. 

This is typical of the results being obtained in more 
than 2500 “ACCELATOR” treating plants, treating every 
type of water for municipal and industrial use. 

Write today for copy of Bulletin 1825-D. 


Inquiries also invited on coagulation, precipitation, sedimentatien, 
filtration, flotation, aeration, ion exchange and biological processes. 


INFILCO Inc. 


General offices —Tucson, Arizona 
Field offices throughout the United States 
and other countries 


Eminence in design for water, sewage and waste treating and processing equipment...since 1894 
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Direct Oxygen Regeneration of 
Spent Petroleum Caustics.” By W. 
R. Lucas. Industrial and Engineer- 
ing Chemistry, February, 1959. 


Egg Shell Disposal 
In Sewers 

Following a request from an egg- 
drying plant, the City of Topeka, 
Kansas, investigated the feasibility 


of accepting 6% to 13 tons of egs 


& 


JQ 


shells per day into a 42-inch com- 
bined interceptor sewer. The shells 
were accepted on a trial basis for 
approximately a year. The industry 
installed a grinder with 4s-inch 


Serving Federal Agen- 
cies in 7 states, the 6th 
Region Headquarters 
of the G.S.A. protects 
1242 acres. of stores 
and récords against 
fire through an exten- 
sive sprinkler system 


fed by this modern 
Darby Elevated Tank. 


screen openings. It was found that 
under normal operating conditions 
in wet weather, storm flow would 
keep the interceptor flushed out and 
a balance was maintained between 
the tonnage of shells discharged by 
the industry and that received at 
the sewage treatment plant. During 
dry periods, however, the figures 
failed to balance within one ton per 
day. The accumulation was such 
that the city decided to discontinue 
permanently the acceptance of the 
shells. There appeared to be no 
damage to pumps. Deposits of shells 
were found under each tubular air 


Cost estimates available on request 


THE DARBY 


Kansas City 
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CORPORATION 


Kansas 





header in the pre-aeration tanks, 
and the grit accumulation in a di- 
gester not equipped with scrapers 
was found to have doubled, after 
the trial period. 

“Topeka Tests and Bans Discharge 
of Egg Shells into City Sewer.” By 
D. B. Kissinger, Wastes Engineering, 
February, 1959. 


Finding Sulfite 
Liquor in Sea Water 

The method originally employed 
for determining concentrations of 
spent sulfite liquor in sea water was 
a visual colorimetric test based on 
the nitrosolignin color reaction. Ni- 
trosolignin is formed by adding ni- 
tric and acetic acid to the sample. 
Previous attempts to adapt the me- 
thod to use with a_ photoelectric 
colorimeter resulted in optical inter- 
ference from the presence of nitrite 
in the reagent blank. A spectropho- 
tometric study was made by the 
authors of the nitroso color of lignin 
and of certain phenolic materials 
that may be present in samples. 
This study resulted in the develop- 
ment of an improved combination 
of light filters for use with the Lu- 
metron colorimeter, eliminating al- 
most completely the reagent blank 
and increasing the sensitivity and 
reproducibility of the test. Interfer- 
ence with the test, of such materials 
as extractives from bark and wood 
can be determined by the use of an 
alkaline blank solution of the water 
sample of the same pH as the rea- 
gent-treated sample. If disagree- 
ment is found between the results 
obtained using both neutral and the 
alkaline blanks, it is probable that 
interfering substances are present. 

“Improved Spent Sulfite Liquo1 
Determination by the Nitrosolignin 
Method.” By Otto Goldschmid and 
L. F. Maranville. Analytical Chem- 
istry, March, 1957. 


Aerosol Sampling 
Centrifuge 

Determination of the content of 
aerosols and reactions within them 
has been limited by techniques for 
removing the particles from thei 
air-borne state. It is necessary to 
concentrate the particles in the 
sampling technique and to deter- 
mine size and mass distribution. 
Research at the California Institute 
of Technology led to the develop- 
ment of the “aerosol spectrometer” 
which accomplishes both tasks. The 
unit, as recently made available 
commercially, contains a rotor in 
the form of a cone carrying a 
double helix, surmounted by an 
exactly fitting cup lined with a 
removable foil on which the par- 
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COLIFORM REDUCTIONS IN ee ygemiaagmgamaaay 
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1. Digestion and Drying Beds........... 99.999+-% Chemical conditioning, high pH and 
2. Digestion and Vacuum ee ae 99.999-+-9% water removal produce massive re- 
3. Vacuum filtration of Fresh Solids...... 99.999+% ductions of coliform population, render- 


ing the final product suitable and 
safe for ultimate disposal by any of the 
standard available methods. As for 





Survey results at 18 sewage plants 
support laboratory findings that show 
dewatered fresh solids bacteriogical 
quality equal to that of dewatered 
digested sludge and to digested sludge 
from drying beds. 


odor, the filter cake is rendered biologi- 
cally stable, precluding odor production 
or other nuisance. 

The sewage treatment plant incor- 
porating fresh solids dewatering costs 
less initially than a plant with another 
dewatering method—and it costs less 
to operate. 


KOMLINE-SANDERSON ENGINEERING CORPORATION 
PEAPACK, NEW JERSEY 


MANUFACTURER OF COILFILTER SLUDGE VACUUM FILTERS: AND 
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ticles are deposited. The rotor can 
spin at 25,000 rpm. The high ve- 
locity of the rotor creates the cen- 
trifugal field necessary to precipi- 
tate the particles, but because air 
flow is in the direction of the 
helical channels, it remains laminar. 
The shearing action on the particles 
is thus minimized. Size distribution 
occurs with larger mass particles 
settling first and the smaller pro- 
gressively subsiding as the channel 
is lengthened. The deposits on the 
foils can be examined by the optical 
dark field microscope to be counted 
and classified into size groups. The 
foils can be replaced with analy- 


tical filter which can be 
cut into divisions with each divi- 
sion submitted to chemical or chro- 
matographic analysis. 

“The Aerosol Spectrometer.” By 
Dr. Alexander Goetz. Pustic Works, 
February, 1959. 

ee @ ®@ 
Sewage Gas Engines 


paper 


(Continued from page 103) 
speed of the engine when the wet 
well is low during the night flow, 
resulting in engine stoppage. In 1947 
the originally installed drum type 
governor was changed to the Pierce 
lever type, then considered to be 


Not only is Triangle Brand Cop- 


per Sulfate successful in controlling algae but it also is effective 
in killing some aquatic weeds. Since the weeds are submerged and 
disintegrated, there is no chance of them floating down stream to 
start new infestations, or to clog the waterway. 

In sewage systems, Triangle Brand Copper Sulfate prevents roots 
and fungus from clogging pipes. However, there is no danger of 
affecting the surface trees owing to the low concentration of 
copper sulfate necessary to be valuable. 


a 


The new booklets “The Use of Cop- 
per Sulfate in The Control of Microscopic 
Organisms” and “Copper Sulfate for Root 
and Fungus Control in Sanitary Sewers and 
Storm Drains” will keep you up to date. Send 
for a copy today! Phelps Dodge Refining Corp., 
300 Park Ave., New York 22, N. Y. 


S DODGE REFINING CORP. 


an improved form. Slight wear in 
the governor parts reduces the en- 
gine’s response to changing well 
levels, and at night, hand control 
and more alertness on the part of 
the operator are required. 

The pump engines “are directly 
connected to the pumps, without an 
interconnecting clutch. The engines 
are started by a motor with current 
from a 12-volt 1.90-2.05-amp. heavy 
duty battery. The engine, therefore, 
has the disadvantage of having to 
start under load. If the battery is 
low the engine is either difficult to 
start or there is an annoying waiting 
period until the battery charge can 
be raised. This implies battery ex- 
pense and a careful battery main- 
tenance schedule. Some saving has 
been effected by using a local bat- 
tery reconditioning service. 

The annual maintenance overhaul 
is an important factor in this record 
of engine performance. The work 
is done by the plant’s personnel and 
without elaborate tooling equipment, 
mostly the ordinary hand _ tools. 
Valve grinding, the maintenance of 
the cylinder head blocks to renew 
valve rod sleeves and valve seats 
and testirg for tightness is done in 
a local machine shop familiar with 
our needs. The cylinder head blocks 
occasionally develop cracks causing 
leaks. Efforts to have such blocks 
repaired by specialists has never 
proved satisfactory. The only home 
made tool used is an effective de- 
vice consisting of some calibrated 
weights used in connection with a 
degree lever system for 
checking the tension of the many 
valve springs. The overhaul usually 
requires about ten days for each 
engine after which they again run 
like new. 


second 


ee ® 
Consulting Engineers Council 
to Meet in New York City 

The annual general meeting of 
the Consulting Engineers Council 
will be held in New York City, 
April 28 through May 3. In addition 
to election of officers, the Council 
will consider: 1) standard forms for 
contracts; 2) development of a na- 
tional public relations program de- 
signed to promote the consulting 
engineering profession; and 3) a 
group medical insurance plan. Also 
to be considered will be the pro- 
posed “Guide to the Practice of Con- 
sulting Engineering” which will in- 
corporate the results of studies of 
office practices, fees and contracts, 
ethics, employee relations and mini- 
mum standards. Executive Secre- 
tary is Larry N. Spiller, Reisch 
Bldg., Springfield, Ill. 
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portrait of a power hog 


When water flow capacities go down and pumping costs go up, the culprit is usually tuberculation. 
The way to deal with this power hog is right on his own ground — the inner surface of the water 
main. Here Calgon,® the simple and inexpensive way to deal with corrosion,} goes to work. By 
interposing a tough film between the metal surface and water, Calgon definitely controls corrosion. 

Calgon treatment of the water is particularly effective after mechanical main cleaning because 
of its fast film-forming ability. Protection for freshly scored metal surfaces is quickly built up 
and easily maintained. Calgon treatment is as inexpensive as it is effective — a few ppm control 
tuberculation and other corrosion problems as well. 


A letter or phone call will bring you more informa- CA LGON 
' COMPANY 


tion on how Calgon can help. Or, an experienced 5). o.oy or sunanitilh: cintnanibiiaiis tx Canteiiiinn ands 

Calgon engineer will be glad to make detailed recom- yacGaNn BUILDING, PITTSBURGH 30. PA. 
. . inc da n Cor r 

mendations on your specific problem. Se ee 


Fully licensed under U.S. Patent 2337856 
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PRESSURE CHANGES AT 
STORM DRAIN JUNCTIONS 

Bulletin No. 41, “Pressure 
Changes at Storm Drain Junctions,” 
is a report on research sponsored 
jointly by the Missouri State High- 
way Dept. and the Bureau of Public 
Roads. Model studies for determin- 
ing pressure various 
circular junction 
structures are covered. Included is 
a design section embodying detailed 
procedures and working charts for 
use in design of storm drain junc- 
tions. Authors are W. M. Sangster, 
H. W. Wood, E. T. Smerdon and 
H. G. Bossy and copies are available 
from the Engineering Experiment 
Station, University of Missouri, 
Columbia, Mo. The complete report 
costs $2 and the design methods 
cost $1. 


changes at 
rectangular and 


FUNDAMENTALS 
OF PIPE DRAFTING 

This book is designed for students 
who have accomplished the basic 
skills of mechanical drawing and 
wish to develop specialized skills in 
the field of pipe drafting. The con- 
tents of the book represent the type 
of information from which the stu- 
dent draftsman of limited experience 
can best benefit. The author is 
Charles H. Thompson, Associate 
Professor, Head of the Drafting and 
Design Dept., The Technical Insti- 
tute, College of Engineering, Okla- 
homa State University and copies 
are available at $3.50 each from 
John Wiley & Sons., Inc., 440 Fourth 
Ave., New York 16, N. Y. 


SAFETY IN 
SEWAGE WORKS 
“Occupational Hazards in the 
Operation of Sewage Works,” has 
been completely reviewed by the 
FSIWA Safety Committee under the 
chairmanship of John J. Wirts, Su- 
perintendent of the Cleveland, Ohio, 
Easterly Sewage Treatment Plant. 
The manual gives information on 
safe operation and maintenance of 
sewage collection systems and treat- 
ment plants. Some suggestions for 
incorporation by designers are also 
included. The manual is a 64-page 
booklet which includes prevention 
data as well as safe practices, with 
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general summaries of safety recom- 
mendations; also report forms for 
accidents and the evaluation of their 
causes. Copies from the Federation 
of Sewage and Industrial Wastes 
Associations, 4435 Wisconsin Ave- 
nue, N. W., Washington 16, D. C., 
at $1.50 per copy (half-price to 
Federation members). 


INDUSTRIAL WASTE 
CONFERENCE PAPERS 

The Ontario Water Resources 
Commission’s Fifth Industrial Waste 
Conference, held in May, 1958, was 
concerned with a variety of subjects, 
all considered important problems 
of the Province. These included 
stream biology; air pollution; and 
treatment of wastes from refineries, 


pulp and paper mills, canneries, 


plating operations, steel mills, and 
manufacture. To put 
the finishing touch on a worthy en- 
deavor, the Commission has repro- 


automobile 


duced the papers, apparently com- 
plete as presented. These are assem- 
bled as a paper-bound mimeo- 
graphed publication of 191 pages. 
Those interested in obtaining copies 
should write to Dr. Albert E. Berry, 
General Manager and Chief Engi- 
neer, Ontario Water Resources 
Commission, 235 Gainsborough Rd., 
Toronto 8, Ontario. 


MUNICIPAL SEWAGE 
TREATMENT NEEDS 


Designated PHS Publication 619, 
this is a companion document to 
PHS Publication 609, “Statistical 
Summary of Sewage Works in the 
United States.” In “Municipal Sew- 
age Treatment Needs,’ John R. 
Thoman and Kenneth H. Jenkins 
have summarized the deficiencies in 
sewage treatment reported by state 
regulatory agencies in the 1957 In- 
ventory conducted by the Water 
Supply and Water Pollution Control 
Program of the Public Health Serv- 
ice. The deficiencies are categorized, 
under the headings, Replacement of 
Existing Facilities, Enlargements, 
Additions, Chlorination, Improved 
Operation, Connection to Adequate 
Sewers, New Facilities, and Con- 
nections to Adequate Treatment. 
The data are reported in tabular 
form in terms of cities and estimated 
population served by states, drain- 
age basins and _ population site 
groups. The data are also reported 
in terms of percentages. The infor- 
mation has been extrapolated to 
show new plants needed and the 
needs by degree of treatment. The 
bulletin is available from the Su- 
perintendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. at a cost of 15 cents. 


AIR VOIDS IN CONCRETE AND 
CHARACTERISTICS OF AGGREGATES 

Bulletin 196 contains three papers 
presented at the 37th Annual Meet- 
ing of the Highway Research Board, 
as follows: “Relationship of Physical 
Properties of Some Iowa Carbonate 
Aggregates to Durability of Con- 
crete,” by John Lemish, F. Eugene 
Rush and Carl L. Hiltrop, reports 
an investigation of Iowa carbonate 
rocks prepared as aggregates and 
investigated by petrographic exam- 
ination; “Correlation Between Con- 
crete Durability and Air - Void 
Characteristics,’ by Fulton K. 
Fears, reports a study of concrete 
beams fabricated in the laboratory: 
and “Chemical Characteristics of 
Some Carbonate Aggregate as Re- 
lated to Durability of Concrete,” by 
Ramon E. Bisque and John Lemish, 
includes a summary of results of 
chemical study of some carbonate 
rocks, one of which has proven to 
be definitely unsatisfactory. Copies 
of Bulletin 196 are $1 each and are 
available from Highway Research 
Board, 2101 Constitution, Washing- 
ton, D. C. 


HOW TO DESIGN 
POLE-TYPE BUILDINGS 

This second edition of “How to 
Design Pole-Type Buildings” has 
illustrations and text that show how 
to compute live, dead, wind loads 
and stresses for every structural 
member of a _ proposed pole-type 
building. An embedment chart, 
tables and text enable users to make 
quick, dependable calculations of 
required pole depths to handle anti- 
cipated maximum loads and stresses. 
Author Donald Patterson presents 
time-tested procedures for propor- 
tioning structural members of pole- 
type buildings of all sizes and for 
many different uses. Copies of this 
72-page manual cost $1.50 each and 
are available from American Wood 
Preservers Institute, 111 West Wash- 
ington St., Chicago 2, Ill. 


HIGHWAY CONSTRUCTION 
TEACHING AIDS 

A “Catalog of Highway Construc- 
tion Teaching Aids” listing sources 
of engineering data, descriptive cir- 
culars, manuals on operations and 
applications, motion pictures and 
models of construction equipment 
and materials has been published by 
ARBA. Listed as Technical Bulletin 
No. 237, it is available at $1 per 
copy from American Road Builders’ 
Association, World Center Building, 
Washington 6, D. C. ARBA mem- 
bers in good standing are entitled, 
upon request, to one free copy of 
the bulletin. 
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GROUNDS 
MAINTENANCE HANDBOOK 

This comprehensive volume gives 
complete information on the main- 
tenance of public, semi-public, in- 
dustrial and private grounds. Any- 
one responsible for developing and 
maintaining such areas will find this 
book very valuable. Ten chapters 
treat the following 
grounds maintenance: Planning, 
scheduling and public relations; 
growing and maintenance of turf; 
planting and care of trees, shrubs 
and perennials; equipment main- 
tenance and use; insect and disease 
control; weeds; soil erosion; main- 
tenance of roads and parking areas; 
materials specifications; and main- 
tenance of picnic areas. Over 225 
drawings, photographs and _ tables 
help make this book more easy to 
use and more instantly meaningful 
This second edition by Herbert S 
Conover costs $10.75 and is pub- 
lished by F. W. Dodge Corp., 119 
West 40th St., New York 18, N. Y. 


aspects. ol 


CONDEMNATION OF PROPERTY 
FOR HIGHWAY PURPOSES 

This report covers three aspects 
of the condemnation of property for 
highway purposes; namely, the 
granting of a eourt preference to 
condemnation suits; the right to take 


possession and/or title to property 
prior to the final ascertainment of 
compensation; and the right to re- 
main in possession or take posses- 
sion for the first time during the 
pendency of appellate proceedings. 
Part I, covering the delegation of 
the power of eminent domain, prop- 
erty which may be taken, legal in- 
terest which may be taken and the 
designation of the procedure to con- 
demn, has already been published. 
This report was researched and 
written by Howard G. Feldman, a 
member of the Highway Laws staff 
of the Highway Research Board. 
Copies are $2.40 each and are avail- 
able from the Highway Research 
Board, 2101 Constitution Ave., 
Washington 25, D. C. 


THE MODERN JAIL— 
DESIGN AND EQUIPMENT 

This book on the modern jail was 
written by Roy Casey, an authority 
in the jail field. Divided into three 
parts, design, furnishings and oper- 
ation, the book has complete data in 
the planning and building of a new 
jail, the remodeling of an old jail 
and the day-to-day operation of an 
existing jail facility. This is an ex- 
cellent source of information for 
architects and engineers who might 
become involved in jail design or 





In the demonstration above, you see an unretouch- 
ed photo of a Lyle Sign bent 160 degrees. By 
magnification, you see that the resilient enamel 
baked on by Lyle shows no cracking or marring 


whatsoever! 








remodeling. Copies are $3 each and 
are available from Roy Casey, P. O. 
Box 467, Keene, Texas. 


ALKALI-AGGREGATE 
REACTION 

Bulletin 171 contains 3 papers 
sponsored by the HRB Committee 
on Durability of Concrete—Chemi- 
cal Aspects, presented at the 36th 
Annual Meeting. “Evaluation of the 
Quick Chemical Test for Alkali Re- 
activity of Concrete Aggregate,” by 
R. C. Mielenz and E. J. Benton, re- 
ports experience with the pro- 
cedure developed in 1945-7 by the 
Engineering Laboratories, Bureau 
of Reclamation. “Miscellaneous Ob- 
servations on the Alkali-Aggregate 
Reaction and the Ionic Charge on 
Hydrated Cement,” by R. G. Pike 
and D. Hubbard, describes the re- 
sults of interferometer and excess 
ionic charge observations on swell- 
ing and shrinking of hydrated ce- 
ment. “Pressures Developed in Ce- 
ment Pastes and Mortars by the Al- 
kali-Aggregate Reaction,” by R. G. 
Pike, reports how measurements 
with a special pressure cell show 
that by this action pressures in ex- 
cess of 2,000 psi may be developed. 
Copies are available from Highway 
Research Board, 2101 Constitution, 
Washington, D. C., at 80¢ each. 


ANOTHER PROOF OF 


LYLE’S SIGN QUALITY 


Torture test shows how Lyle sign finishes 
resist fractures in extreme bending. 


All outdoor signs are exposed to abuse. That’s why Lyle 


Sign Engineers demand—and get—perfection in the 
baked enamel finish on Lyle Signs. In the most modern, 
electronically controlled ovens, Lyle Signs are baked at 
exact temperatures for precise periods of time. And, of 


course, Lyle Signs are clad only in the finest baking 


enamels available. 


So, when you buy Lyle Signs, you know you are getting 


the best. 


Write today for your personal copy of the fully illustrat- 
ed, B-55, 36 page Lyle Sign Manual. 


~ 
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LYLE SIGNS, INC. 
2720 University Avenue, S. E. 
Minneapolis 14, Minnesota 


Backed by over 40 years of sign 
manufacturing experience. 





ACCEPTING BIDS 
for Public Works Equipment 





C. M. THELIN, 
Public Works Director, 
Fort Worth, Texas 


LL MUNICIPALITIES find it 

necessary to purchase annually 
a great deal of equipment in order 
to provide for a certain amount of 
construction work and for an enor- 
mous amount of maintenance work 
necessitated by the rapid growth of 
the urban areas. The procedure used 
in accepting bids for this equipment 
can make a great deal of difference 
in the cost of operation and in the 
public getting value received for 
expenditures for new equipment. It 
is, therefore, extremely important 
and necessary in the maintenance of 
good government that accepting bids 
for equipment should be on the basis 
of certain definite acceptable re- 
quirements: 

A) Allow for competition among 
several manufacturers of equipment 
and do not exclude all but one. 

B) Provide for the right type of 
equipment for handling the job re- 
quired. 

C) Accept the low bid complying 
with the specifications, unless other- 
wise justified. 

The following general procedure 
is used by the Public Works Depart- 
ment of the City of Fort Worth in 
the purchase of equipment such as 
motor graders, rollers, 
front-end loaders, etc.: 

1) Determine the size of the ma- 
chine necessary for the job required. 
For example in the purchase of a 
motor grader, we consider whether 
the machine is mainly for use in al- 
leys, or other similar light work; or 
for regular maintenance work or for 
heavy construction work. The 
specifications are then written 
around the requirements of a small, 
medium, or heavy duty machine. 

2) Collect the latest data, includ- 
ing the specifications, from the vari- 
ous manufacturers covering the size 
and type of equipment desired. 

3) Determine from the standpoint 
of maintenance and _ operation 
whether a diesel or gasoline pow- 
ered machine is desired. 

4) Write the specifications around 
the basic data furnished by the 
manufacturers so as to allow for at 
least two, and _ preferably 


shovels, 


more, 
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Courtesy Fort Worth Chamber of Commerce 


@ FORTH WORTH, the gateway to West Texas, is shown from the air. In the back- 
ground is the Trinity River, with its levees, and across the river is North Fort Worth. 


to bid and 
specifications. 

5) State in the specifications that 
all standard equipment generally 
furnished with the machine shall be 
included and then specify what ad- 
ditional equipment is to be included 
which manufacturers usually list as 
optional. This list should include 
filters, gauges, type lubrication, 
tools, measuring instruments, extra 
blades, minimum size tube or tube- 
less tires, etc. 

6) Require the bidder to furnish 
complete detailed specifications of 
the equipment covered by his pro- 
posal. 


companies meet the 


7) State where equipment is to 
be delivered with all freight and de- 
livery charges paid to point of de- 
livery. Also, state whether equip- 
ment is to be furnished with oil, 
gasoline and lubrication, ready to 
operate. Also, request that delivery 
date and cash discount in fifteen 
days be shown in the proposal. 

8) Specify equipment to be 
traded in, if any, and where same 
may be inspected. (Do not change 
tires or otherwise alter the machine 
to be traded in after such inspection 
by the bidder.) 


9) The date and time of opening 
bids should be set by the Purchas- 
ing Agent of the City. 

10) Specify that the City reserves 
the right to waive formalities and 
reject any or all bids and award the 
contract for the type and make of 
equipment that it may deem most 
beneficial to the City. 

After the specifications are com- 
pleted, a requisition and mimeo- 
graphed copies of the specifications 
are given to the Purchasing Agent, 
W. A. Rubottom, who advertises 
for bids and mails to prospective 
bidders a copy of the specifications 
together with information covering 
when and where bids are to be 
opened. After bids are received, they 
are given to the Public Works De- 
partment for tabulation which shows 
all of the items specified and other 
basic data covering each bid taken 
from the specifications furnished by 
the bidder, and prices bid, including 
net price after trade-in and dis- 
count. 

After all bids are tabulated and 
the low bidder determined, the ac- 
ceptance of same is recommended if 
the equipment complies with the 
specifications and is satisfactory. If 
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for heavy, high-speed traffic: 


LACLEDE HIGHWAY REINFORCEMENT 


The new Mark Twain Expressway, sweeping into St. Louis 
from rapidly-expanding northwest suburbs, will relieve a 
troublesome traffic-congestion problem. As it nears the 
downtown district, this modern freeway will be elevated 
for approximately one-half mile, spanning some of the 
city’s most heavily traveled streets. 







In this overpass alone, more than 700 tons of Laclede 
reinforcing steels have been used. And in many other high- 
way projects throughout the midwest, Laclede steels are 
imparting the strength and durability needed to carry to- 
day's high-speed, high-volume traffic. 
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LACLEDE 


General Contractor: Mary Construction Co., Cope Girardeau, Mo. 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI * Producers of Steel for Industry and Construction 
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the equipment covered by the low 
bid does not comply with the specif- 
ications, the next higher bid com- 
plying with the specifications is rec- 
ommended for acceptance. 


Special Requirements 


In rare instances the low bid may 
comply in every respect with the 
specifications but cover a make ot 
equipment not known to the Publi 
Works Department 
omewhat difficult situation which is 
usually 


This causes a 


resolved by the following 


p! ocedure: 


1) Require that the equipment be 
demonstrated; o1 

2) Require a list of similar equip- 
ment in service in nearby area; and 

3) Write o1 


mation from the owners or operators 


telephone for infor- 


of such equipment; or, preferably, 


1) Inspect the 


eration; and also 


equipment in op- 


5) Determine if repair parts are 
available for’ maintenance without 
indue delays 

If the record of operation Is satis- 
readily 


available and all specifications are 


factory, repair parts are 


recommend that the 
| 


cepted 


met, then we 
low bid be a If these condi- 
tions are not satisfactory, then we 
recommend the acceptance of the 
known 


equipment with satisfactory service 


next higher bid covering 
and experience and complying with 


the specifications 


Precautions When Low Bid 
Is Rejected 


A great deal of caution is to bs 
observed when the low bidder is not 
recommended and all reasons fo! 


such recommendations should be 


completely covered in writing and 
based upon tacts If this is not done, 
the way 1S opened for an argument 
by the low bidder before the gov- 
erning body when acceptance of the 
bid is being considered. It is desir- 
able to inform the low bidder whose 
equipment is not satisfactory that 
the recommended purchase is for 
other equipment and give the rea- 
sons why. In most cases when prop- 
erly informed, they will not contest 
the award. 

The following outline of specifica- 
tions for the purchase of a motor 
grader is used by the Public Works 
Department: Minimum weight; type 
power unit, i.e., diesel or gasoline: 
type machine operation, i.e., all- 
wheel-drive or tandem; speeds, i.e., 
minimum forward and reverse; con- 
trols, hydraulic or mechanical, etc.; 
tires and tubes; brakes; blade; scari- 
fier; equipment; manufacturer’s 
specifications; delivery; trade-in; 
discounts; and rights of city. 


200 


A summary of acceptance of bids 
may be considered as follows: 
1) Low bid is taken unless: 

a. It comply 
specifications; 01 

b. Covers equipment which does 
not show satisfactory operation. 
2) Demonstration of equipment 
equired, if an unknown make. 


does not with 


3) Three or more bids are desir- 
able and not less than two required. 

4) Individual company service is 
considered, if bids are close or other 
factors involved. 

Specify clearly what you want, 
stick to the specifications, and buy 
on the low bid meeting same unless 
otherwise definitely justified. 





Painting New Jersey Turnpike Bridges 


ROTECTION of steel structures 
Turnpike 


problem 


along the New Jersey 
present a_ challenging 


Weather, 


areas and the use of salts in deicing 


fumes from _ industrial 


are factors producing major main- 
tenance difficulties 

Through field tests in cooperation 
with the consulting engineers and 
New Jersey Turnpike engineers, 
Corrosion Control Co., New York 
City, demonstrated that their Buty] 
coating known as “Rubbatrol” could 
be used to protect the bridges. A 
contract for painting both bridges 
over both the Hackensack and Pas- 
saic Rivers, along with some other 
structures on northern sections of 
the Turnpike, was extended to en- 
able the contractor to use Rubbatrol. 
The coating was produced in the 
standard turnpike color and was 
applied over the existing surface in 
a thickness of 5 mils. Other mate- 
rials such as grease, epoxy and other 
paint products also are being tested 
on the bridges. 

Rubbatrol can be applied to metal 
without sandblasting and will with- 
stand very wide temperature varia- 
tions. It bonds to almost any surface 
and, because the solvent is mineral 
spirits, it will not lift off old paint. 
It provides a flexible and resilient 
coating, resistant to acids, alkalis 
and salts and impermeable to water 
and moisture. In addition to bridge 


@ STAGING used by typical paint crew on the Turnpike bridge painting project. 





painting, Rubbatrol is utilized for 
waterproofing and dampproofing of 
foundation walls and footings and 
for protection of metal structures 
such as water tanks and sewage 
equipment. 

The paint contractor on the New 
Jersey Turnpike job was Wm. G. 
Pittman Co., Inc., Hackensack, N. J. 


Land Uses and Water 
Consumption Requirements 


(Continued from page 124) 


larger city, however, although the 
same procedure can be followed, 
consideration must be given to the 
total floor area of the commercial 
buildings in the block, in order to 
arrive at a reliable estimate of the 
probable tonnage of cooling capac- 
ity that will be required. This same 
approach can be used for estimating 
peak demands. 


Industrial Water Use 


There is no uniformity in water 
use requirements by industries, 
even among different plants of the 
same type. Much depends on in- 
plant procedures. Major water- 
using industries in a community 
can be surveyed separately if it 
is desired to determine actual or 
probable water usage. Though 
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HERE IS HOW 
SMITH HYDRANTS CAN BE EXTENDED 


If existing Fire Hydrant Nozzles and Caps are not readily accessible due 
to grade changes this condition can be quickly and economically corrected 
by installing Hydrant Standpipe Extensions as illustrated. The installation 
of the Extension will provide clearance between the groundline and the 
Hydrant Nozzles permitting the free rotation of the wrench and the quick 
coupling of fire hose to existing Hydrants. 





PROTECTOP HYDRANT 


Depth of bury can be increased by installing Standpipe 
and Main Valve Rod Extensions at the groundline between 
the Upper and Lower Sections. This construction permits 
installation of the Extension without excavating and the 
| reuse of the original Hydrant internal operating parts. 
| The Extensions are produced in 6” increments. 





ONE PIECE 
STANDPIPE OR TWO PART HYDRANT | 
After the Standpipe is excavated the extension is in- | 
Stalled between the bottom of the Standpipe and the annoy 
Hydrant Elbow. The depth of bury is increased by the O ictal 
desired amount reusing the original operating parts. The 
Extension thread accepts the original Main Valve Rod / 
; ee assembly. The Extensions are produced in 6” increments. | cil 
BY EXCAVATING WITHOUT EXCAVATING 


THE A.P. SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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average consumption figures have 
been derived by many surveys, 
these are rarely valid for any one 
community; certainly they should 
be verified by a survey which should 
cover probable peak demands as 
well. 


Fire Fighting Requirements 

Water used in fire fighting has 
practically no weight in the total 
annual consumption of a city. How- 
ever, the rate of flow during a fire 
may be so high that it will become 
the determining factor in the de- 
sign of pumps, storage facilities and 
the distribution system, especially 
in smaller communities. 

In designing these parts of the 
water system, it is customary to 
letermine peak demands by adding 
the estimated fire flow to the aver- 
age demand of the maximum day.?® 
Several methods have been pro- 
posed in order to determine the 
amount of water that a community 
requires for fire extinguishing. Of 
them, the generally applied 
is the standard recommended by 
the National Board of Fire Under- 
writers, which 
quired rate of flow for fire in terms 
of the total population in the com- 
munity 
that a 


most 


estimates the re- 


The total storage of water 


community should provide 


for fire protection, according to 
the NBFU requirements, may be 
estimated on the basis of a 5-hour 
fire for towns of less than 2,500 
persons and a 10-hour fire for 
larger cities.-® 

Land Development Factors 

Forecasting future water require- 
ments for a community requires the 
consideration of two classes of in- 
formation: 

1. Water Use Data: This includes 
study of past records; analysis of 
water use characteristics particular 
to the locality; determination of 
present average and peak demands 
for residential, commercial, indus- 
trial, and public uses; analysis of 
trends affecting the standards of 
consumption for each of these land 
uses in order to arrive at more 
reliable estimates of their future 
individual requirements; and deter- 
mination of criteria and policies of 
adequate water service. 

2. Development of the Area: This 
comprises the delineation of the 
present and ultimate boundaries of 
the development area; present and 
future population to be served by 
water utilities; distribution of this 
population in the existing 
land use expected 
density of 


area; 
characteristics; 


amount, location, and 


future land uses; and rates of 
growth at different stages of de- 
velopment of the area. 

After discussing present day 
water consumption and the con- 
tinuous change in requirements 
that has been observed during the 
last decades, it becomes evident 
that today’s standards are not en- 
tirely suitable for application to 
expected growth in population and 
expansion of land uses in a com- 
munity in order to estimate future 
water demands. It is reasonable to 
assume that trends toward in- 
creased water use rates will re- 
main for the various land uses, 
but it is difficult to make predic- 
tions as to the quantitative changes 
that can be expected to take place 
in present day figures. 

In general, there is little infor- 
mation available relating estimates 
of future requirements to land use 
characteristics in a city, probably 
due to the difficulty of separating 
the demands for each individual use. 
It is felt, however, that separate 
forecasts should be made for resi- 
dential, commercial, industrial, and 
public uses, because of the different 
characteristics of each use. Esti- 
mates for residential consumption 
can be properly expressed in gal- 
lons per capita per day, but it has 





as old type pipe locators. 


manual, 


SYlvan 0-4314 





THE NEW MINIATURIZED 
WILKINSON LINE LOCATOR 
MODEL W-3 


This radically new, powerful, transistorized locating 
instrument weighs only 4 pounds and is 4 as large 


, 
It’s as handy as a flash light. The transistors rarely, 
if ever, require replacement; non-leak mercury cells 
outlast old type batteries at least ten times. The in- 
strument cases are molded glass fibre. The alumi- 
num connecting handle telescopes to 17 inches, and 
the entire instrument comes in a substantial carry- 
ing case. 


Write today for illustrated brochure 


WILKINSON PRODUCTS COMPANY 
3987 Chevy Chase Drive, 
Pasadena 3, California 
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PALMER 
FILTER BED AGITATORS 


TECHNICAL ADVANTAGES 


1—Requires an average of 40% less wash water 
2—Completely eliminates mud balls 
3—Eliminates cracking or shrinking of the beds 
4—Produces 


“new” filter media after short 


period of normal operation 
5—-Turns out purer, better tasting water 
installation cost 
7—Low operating cost 
8—More water through the filters 
9—Less “time out” washing filters 


PALMER 
ANTHRAFILT FILTER MEDIA 


FAR SUPERIOR to Sand or Quartz Media, as it 
Double length of Filter runs, nearly halves 
wash water needs; with less coating, caking, or 


Filters are in service more as wash water cycle 
shorter. Better removal of bacteria, taste, odor. 
Increased Filter output, better effluent. Ideal for 
industrial acid and Alkaline solutions. Ask any 


PALMER FILTER EQUIPMENT CO. 
822 E. 8th St. ° 


Erie, Pa. 
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Rivers to Cross? 


Specify America’s Fings} 
a 


ad 





American Molox 
Ball Joint Cast Iron Pipe 


Get the strength, proven long life 
and trouble-free service of American 
Cast Iron Pipe—plus the special 
advantages of a flexible joint designed 
for river crossings — with American 
Molox. 

Premium quality, American Molox 
is designed with an integrally cast 
socket and cast steel glands for 
maximum strength and large diameter 





stainless steel bolting for corrosion 
resistance. 

For full information about this 
service-proven pipe, call your Ameri- 
can Cast Iron Pipe Company repre- 


sentative, or write for the descriptive 











brochure “American Molox Ball Joint 


Pipe.” 


SALES OFFICES 


New York City «+ Dallas 
Chicago «+ Kansas City 
San Francisco +* Denver 
Pittsburgh « Orlando 
c sT IRON PIPE CO. Minneapolis + Cleveland 


BIRMINGHAM ALABAMA Birmingham 
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been already stated that this unit 
meaningful for non- 
residential land uses which are not 
related to 
Commercial and 


is far less 
so closely population. 
industrial con- 
sumption may be more adequately 
measured on a floor-area and a land 
area basis, which at the same time 
would also facilitate their applica- 
tion to land use analyses made by 
the city planner. 

A study made by Wolff for pre- 
dominantly residential areas in the 
Middle Atlantic States concluded 
that an annual increase of 2 percent 
per capita per day may be reason- 
able for the design of residential 
systems during the 1955- 
1975.°° This percentage rate of 
increase is recommended by Wolff 
rather than a incremental 
quantity per year because it re- 


period 


fixed 
flects more accurately the charac- 
teristics of consumption of indivi- 
dual areas 

In estimating maximum-hour de- 
mands, however, it is important to 
determine what policies are going 
to be followed regarding standards 
ol adequate customer service, main- 
ly in areas with growing air con- 
ditioning 
If rie 


to restrict 


lawn sprinkling de- 
mands community is going 
unreasonably high de- 


S 


mands by means of regulations and 


surcharges, maximum hour rates 
would be much lower than if a 
liberal policy is adopted. For in- 
stance, the California Water Supply 
Standards require that: “The quan- 
tity of water delivered . should 
be sufficient to supply adequately 

the total water requirements 
of all consumers under maximum 
consumption.”31 Naturally, under 
such standards of quantity, very 
high peak hour rates may be 
reached. 

Misleading estimates are likely 
to result if figures developed for 
one locality and applied to another 
without judgment of 
local characteristics and 
For this reason, it is recommended 
that every city should carry a com- 
plete year-by-year record of wate) 
ise, reporting the 


are used 


trends. 


breakdown of 
onsumption for each _ individual 
land use. 

Commercial 
for sanitary and service purposes 


water requirements 
are low compared with other uses, 
and have received little attention 
in water use analyses. From the 
information available, no significant 
changes in consumption rates have 
been reported in many years. How- 
ever, the trend toward increased 
installation of air conditioning sys- 


tems has made commercial demands 


important, especially regarding peak 
water rates. 

Forecasts of future commercial 
consumption may assume _ that 
standards for sanitary and service 
use per unit of floor area will 
remain unchanged, but provision 
should be made to anticipate the 
expected growth of air condition- 
ing, depending on the severity of 
climatic conditions in the locality 
during summer. Once 
determination of policies will be the 
base for estimating future require- 
ments. If conservation practices are 
enforced, water demands will be 
much lower than they would if 
non-conserved types of units were 
allowed to be installed. Rates of 
water use for air conditioning are 
generally related to tonnage of in- 
stalled capacity, but since tonnage 


depends on the amount of floo: 


again, the 


area, it results that water use fo1 
air conditioning purposes can be 
ascertained from estimates of com- 
mercial floor area and the propor- 
tion of it which will be air con- 
ditioned 

Future industrial 
are perhaps the uncertain 
among all land uses, due to the 
range of variability for different 
kinds of industries. In order to fore- 


requirements 
most 


cast future industrial loads, it seems 





> STAINLESS STEEL 


) Well Casing to meet 


\n =? 
D 


t<-- 


oy, Soil Conditi 
=< @very Soil Condition 
aly 

from 6” to 36” diameter and 4 different 
perforations to meet your special requirements. 
For a permanent, trouble free well put down 
Thompson Stainless Steel Casing. 





Parshall Measuring Flume 


Accurate to .02 regardless of 

stream velocity, self cleaning, 

easily read, approved by State 

Engineers. 6” to 12’ throat widths galvanized or 
black. Ideal for water and sewage control. 





Control water levels, upstream or 


a 
Automatic Control Gates 
hu, downstream, assures equitable dis- 
tribution 24 hours a day...en- 


tirely self operating ...no gate keeper necessary. 
Prevents costly washouts and flood damage. Prov- 
en in USA, Europe and Africa. Write for full 
information... there may be an automatic gate 
near, for your inspection. 

Ask for catalog on 


Well 
Casing 


Parshall 
Measuring Flumes 


Custom Automatic 
Fabrication Water Control Gates 


THOMPSON PIPE & STEEL CO. 


3025 Larimer Street Denver 1, Colorado 
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CATCH BASIN 
CLEANER 


* Is Serving Many States, Cities and 
Turnpikes Throughout This Broad Land 


Penn. Turnpike Comm. 
East Cleveland, Ohio 
Cumberland, Maryland 
Indianapolis, Ind. 
Lansing, Michigan 
Jersey City, NW. J. 
Worcester, Mass. 

New York, WN. Y. 
Boston, Mass. 
Chicago, III 


NETCO does almost 
three times as many 
basins a day at less 
than half the cost 
per basin compared 
with old - fashioned 
manual methods. 


Easily mounted on any short 
wheel base truck with 8 ft. in 
back of the cab, the NETCO 
with orange peel or clamshell 
bucket can be operated 
continuously, averaging 20 

to 30 catch basins a day. 


Hoisting capacity up to 
Nw 1500 Ibs. 


Send for our 6-page descriptive folder 


NETCO. DIVISION 


CLARK-WILCOX COMPANY 
118 Western Avenue 
Boston 34, Massachusetts 
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.--does the work of many 
machines for the City of Detroit 


The City of Detroit Water Department finds new uses every day 
for its Model HU “PAYLOADER” tractor-shovel. With the Wain- 
Roy back-hoe attachment, it digs where regular trenchers cannot 
operate — next to trees and poles, and close along buildings — 
avoids a lot of hand digging. Ability of this unit to dig at right 


angles is also an important feature to the Department. 


For a street-widening project, it set back all the hydrants — dig- 
ging new holes, digging out the hydrants and lifting them from 
old to new locations. 
ft. of 8” main through bored street-crossing holes — pays its 
way in many ways. 


It lowers-in new pipe, pushes up to 40-50 


Interchanging the regular bucket and this back-hoe attachment 
is only a 15-minute operation right on the job. Many other 
attachments are available for city-owned “PAYLOADER” 
as: Drott 4-in-1 Bucket; Ram Pick-up Street Sweepers, Leaf- 
loaders, Black-top Spreaders, and Rotary Snow Plows; Superior 
Side Boom; ““V” plows, blade plows and others. A “PAYLOADER” 
is the most useable machine any city can own, and your Hough 
Distributor is ready to prove it. 


units such 


PUBLIC WORKS for April, 1959 


No. 1 in Public Service is the title 
of this free literature showing the 
various “‘PAYLOADER" models and 
attachments, and how cities use them. 


THE FRANK Bos novert co. | 
seer E 
SUBSIDIARY TERN NAL MARVESTER COMPANY 


J THE FRANK G. HOUGH CO. 
1 761 Sunnyside Ave., Libertyville, Ill. 


| Send ‘‘No. 1 in Public Service 
Ino 
I 


, without obligation: 


a 
7 


le 





WRITE FOR 
LITERATURE 


7 mare APPROVED 


ifetime 


ANIM TIN i 
DIVING BOARD 


World's Finest Official Board 
Rugged Aircraft Girder Construction, 
Unequaled in Design, Durability and 
Performance by any board built today. 
Exclusive international Distributors 


ft 


AMERICAN 


PLAYGROUND DEVICE CO. 
ANDERSON, INDIANA, U.S.A. 


wor LARGEST MANUFACTURERS F FINE 
PARK LAYGR NC WIMMING 
‘ >® mM EQUIPMENT 








ISHER 
inds it 
aster! 


All-new 1959 
Transistorized 


M-SCOPE 
PIPE 
FINDER 
only 
$189.50 


Greatest depth 
penetration 
Greatest tracing 
distance 
Pinpoint § accur- 
acy 

One year be- 
tween battery 
changes 
Built-in battery 
testers 

90% less main- 
tenance costs 





New, Transistorized 
LEAK DETECTOR 


e Finds leaks faster, more 
accurately only 


e Weighs 80% LESS than $295 00 
7. 


ordinary equipment. 
SEND FOR FREE 1959 CATALOG 
FISHER Research Lab., Inc. 


Dept. PW-5, Palo Alto, Calif. 

















more convenient to separate the 
estimates for existing establish- 
ments from those for new industries 
that may come into the area. The 
amount of water that the existing 
industries will require can be pro- 
jected from surveys of the in- 
dividual consumption by each 
customer, which’ generally can 
make a better estimate based on 
expected future levels of produc- 
tion and amount of water needed 
per unit product. 


The Land Development Plan 


The land development plan is an 
analytical study of the future 
changes that will take place in the 
city based on the existing condi- 
tions and significant trends in the 
urban area. Studies of the economic 
base, employment and population, 
which provide measures of the 
growth potential, and analysis of 
the existing land use characteristics 
will provide the planner with a 
basis for estimating the future space 
that will be required to accommo- 
date the expansion anticipated dur- 
ing the “planning period,” and also 
the location that the various land 
uses will have within the “planning 
area.” 

Forecasting space requirements 
for each land use category will al- 
low the engineer to determine the 
future total water demands for 
which the capacities of the reser- 
voir, intake, treatment plant, stor- 
age, and main pumps are to be de- 
signed. Knowledge of the future 
location of land uses will be indis- 
pensable for designing the distribu- 
tion system more adequately. 

In order to implement a _ long- 
range plan for water works, the 
need for unified control of water 
service in the city and fringe is ap- 
parent, since the utilities must be 
extended beyond the political 
boundaries of the city. It also ap- 
pears advisable that the water sup- 
ply should be a municipal utility 
and as such an integral part of city 
government.®* This would centralize 
the planning, financing, and con- 
struction of water works, allowing 
a better coordination of these three 
phases of the projects under a sin- 
gle administrative authority. In ad- 
dition, designing for ultimate de- 
velopment requires the expenditure 
of large sums that will not be re- 
coverable for many years. While 
this is acceptable for the municipal 
government, it will generally be an 
objectionable investment for pri- 
vately owned utilities. 

The land development plan will 
also enable the city to prepare a 
long term capital improvement pro- 


gram for the expansion of water 
facilities by forecasting when ex- 
tensions or additions to the system 
will become necessary. On this 
basis, a list of priorities may be pre- 
pared and funds reserved at the 
proper time. 

Finally, consideration should be 
given to the total water needs for 
ultimate development of the com- 
munity in terms of the availability 
of water resources in the area. In 
regions where water is not abun- 
dant, it may be possible that the 
estimated future total consumption 
will exceed the amount of water 
which can be made available to the 
city economically. This would limit 
the use of water for irrigation and 
industrial purposes, and eventually 
determine the ultimate growth of 
the community. 
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SWEPT AS CLEAN AS YOUR OFFICE FLOOR. 
Tennant’s huge 540-square-foot filter captures vir- 
tually all the dirt...even particles as fine as 5 
microns, far smaller than the human eye can see. 


The Tennant “100 


sets a new cleaning standard. 


s 


YEAR AROUND SWEEPING. lennant Vacuumized 
system gives almost perfect dust control without 
need for water spray .. . thus no winter freeze-up 
problem. Your town can enjoy extra clean sweep- 
ing even when temperatures are below-zero! 
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s so 


is. po call 
DRAMATICALLY CLEAN sweeping with Tennant “100” reduces complaints, attracts public interest. 


How to give your city 


an EXTRA-CLEAN name 


From Maine to California, progressive 
cities take pride in the cleanliness of 
their downtown areas—as these are 
their public ‘“‘showcases’’. 

It is here—where extra-clean 
sweeping counts most—that you 
will find enthusiastic interest in 
TENNANT’S revolutionary vacuum- 
ized sweeping. 

You'll see the difference at once, 
because a TENNANT Model ‘100’ 
Vacuumized Sweeper provides ultra- 
clean sweeping . with no dust 
nuisance at all! For performance, 


Power Sweepers 


SPECIALIZED MAINTENANCE 


Traffic Line Erasers 


the new “100” is in a class by itself. 
Its powerful brush-and-vacuum 
system picks up the fine dust that’s 
usually missed .. . as well as heavy, 
bulky debris. It cleans a 7'4” path. 
You’ll find it trimly compact, 
highly maneuverable. Assures out- 
standing results in downtown areas, 
dusty alleys, parking lots... as well 
as in attractive residential areas. 
WRITE TODAY for illustrated bulletins, 
photos and performance data. G. H. 
Tennant Co., 755D, N. Lilac Drive, 
Minneapolis 22, Minnesota. 


VACUUMIZED 
SWEEPERS 


Concrete Routers 
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PERFORMANCE SPECIFICATIONS 
for Highway Equipment 


H. A. RADZIKOWSKI, Chief 
Division of Development, 
and 
JOHN J. LAING, Chief, 
Road Equipment Branch, 
Division of Development, 
Office of Operations, 


Bureau of Public Roads 


N EQUIPMENT performance 
A specification is one based prin- 
cipally on a machine’s ability to ac- 
complish certain functions relating 
to work methods and to perform ac- 
tual or simulated tasks to estab- 
lished minimum requirements. Com 
pliance with performance specifica- 
tions must be based on controlled 
tests. Performance specifications are 
largely the buyer’s specifications by 
which he stipulates the quality and 
quantity of work accomplishment 
expected from the machine. 

On the other hand the manufac- 
turer’s, or seller’s, specification is 


composed largely of items 


which 
give a word picture of 
the physical characteristics of the 
equipment and occasionally include 
some functional o1 


describe o: 


performance in- 
formation. 

Performance specifications normal- 
ly include many 
characteristic 


of the physical 
items, __ principally 
those which have a bearing on ma- 
chine accomplishment, such as 
weight, dimensions, etc., but the 
dominant requirements on which 
acceptance or rejection will be 
largely based relate to its actual 
ability to perform. 
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The Bureau of Public Roads is 
preparing a specification on moto! 
graders at the request of the Gen- 
eral Services Administration which 
is responsible for the procurement 
standards and procedure used by 
Federal agencies. Some of the gen- 
eral features of the Proposed In- 
terim Specification on motor graders 
follow 

In order to relate specific requlre- 
ments to a given size and drive 
types pending the development of 
tractive effort information, the pre- 
liminary size classification shown in 
Table 1 was developed. 

The net brake horsepower rating 
shall be as specified in Table 1 fon 
intermittent duty based on engine 
performance with such engine ac- 
cessories as are necessary for motor 
grade application. Intermittent 
brake horsepower ratings are in- 
tended as maximum allowable net 
outputs for periods of continuous 
operations up to one hour. Grader 
manufacturers shall furnish certified 


net horsepower output curves fo. 
standard sea level conditions of 
29.92 inches barometric pressure 
60°F. air temperature prior to motor 
grader qualification tests. 

Type I machines are 6-wheel 
1-wheel drive; Type II are 4-wheel 
4-wheel drive; and Type III are 
6-wheel 6-wheel drive. 

The general service requirements 
provide for complete moldboard ro- 
tation on sizes G-2 through G-6 to 
enable grading in either forward 
or reverse. The general character 
of the types of work to be per- 
formed under various soil conditions 
and highway geometrics are also 
listed. These requirements also de- 
fine the normal range of operation 
as being from sea level to 5,000 feet 
above and the efficiency of opera- 
tion expected at the higher level. 
Above 5,000 feet, greater considera- 
tion must be given to engine design 
and capacity since 4-cycle naturally 
aspirated engines lose 3 percent of 
their power for 1,000-foot 


every 





Table 1—Preliminary Size Classification 


Minimum Weight 
with Scarifier (lbs) 


Size Type I , Type Il Type Ill _ 


G-1 9,500 
G-2 14,250 
G-3 21,250 
G-4 23,000 
G-5 23,750 


G-6 28,250 


17,750 
22,000 
25,750 


19,750 
24,000 
30,750 


Certified Min. Net Min. 
Engine HP at Full 
Load Gov. Speed Base 


Wheel 


45 11 in 
55 in. 
in. 
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New BROS Roller... See how you can 


benefit by these 15 improved features 


NEW EASE AND SPEED 
FOR BASE AND SURFACE COMPACTION 


Big news about the new 3 to 10 ton BROS 
SP-54B. 

A new “Velvet Drive’ hydraulic reversing 
transmission provides sure, effortless control for 
back-and-forth rolling. Automotive type hy- 
draulic power steering and short turning radius 
makes turn-arounds easy—even on city streets. 

Especially important, horsepower is correctly 
matched to job needs, keeping your fuel costs 
and engine maintenance to the minimum. Yet 
it provides the extra draw bar pull to towasecond 
roller on base and grade work. 

A 40 gal. gas tank keeps the SP-54B working 
a full shift without refueling stops. High travel 
speeds to 20 MPH cuts time traveling between 
rolling jobs. 


BROS 


Special sculptured roller 
chain sprockets provide 


4 


full oscillation of drive wheel pairs. This 
eliminates complicated mechanisms which 
require frequent maintenance or service. New, 
60% over-size high capacity Timken wheel bear- 
ings are mounted on husky, high-strength axles. 
A special triple groove steel labyrinth type seal 
and triple lip synthetic grease seal keep dirt and 
grit out. 
Parking brake on drive shaft and individual 
service brakes on all 4 drive wheels add 95% 
more brake capacity . . . adding a greater mar- 
gin of operator safety and control. 
OTHER SP-54B FEATURES INCLUDE: 
Torque converter drive. ... Direct connection 
of steering ram to front bolster. . . . Lower cen- 
ter of gravity and lower silhouette. ... Easy 
access to drive train. ... New plastic scrapers 
to prevent tire pick-up. ... 100% coverage by 
'6 in. tire overlap. 

Get the full story. See your BROS Dealer or 
write for full information and/or demonstration. 


BROS /ncorporated 


ROAD MACHINERY DIVISION 
1057 Tenth Avenue S.E., Mi poli 


14, Mi n 








Write today for a new 
8-page catalog which fully 
describes the SP-54B. It's 
free of cost or obligation! 








ee 


SHEEPSFOOT 
TAMPERS 





ROLL-O-PACTOR 





PREPARATOR 
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LL) 
30-TON SELF- 
PROPELLED ROLLER 





VIBRA-PACTOR 
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9 AND1I3-TON 
ROLLERS 
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STORY guiy 


4097 stations 
~~ 


For job recommendations, complete speci- 
fications and drawings, write today for 
our Data Manual on... 


Smith & Loveless 
FACTORY - BUILT 
SEWAGE LIFT STATIONS 


... America’s Finest! 
Proved From Coast to Coast! 


Over 1,000 installations throughout the 
country testify to the superior quality of 
Smith & Loveless Factory-Built Sewage 
Lift Stations. The compact, easy-to-main- 
tain S & L Pump Station is manufactured 
of the finest materials by trained factory 
experts. 


Smith & Loveless offer a complete line of 
lift stations with capacities of 20 GPM 
to 4800 GPM. When you specify a Smith 
& Loyeless Factory-Built Lift Station, you 
can be sure it is... 


@ ECONOMICAL ~~ @ EFFICIENT 
@ DEPENDABLE @ DURABLE 
@ MINIMUM MAINTENANCE 

@ EASILY, QUICKLY INSTALLED 


lie 


Write today for our free Data Manual 
containing design notes, selection charts, 
dimension drawings, specifications on... 


FACTORY-BUILT 


PLANTS 
NO OBLIGATION 
WRITE Dept. 40 


Smith & Loveless. Puc. 
P.O. Box 8884 


Kansas City 15, Missouri 
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rise in elevation. At higher eleva- 
tions, 8,000 to 12,000 feet above sea 
level, there is a problem of con- 


trolling turbocharger speeds on 
engines so equipped. 
For Federal procurement pur- 


poses all motor grader makes and 
models which have been tested for 
adherence to performance require- 
ments and found acceptable will be 
placed on a Qualified Products List. 
Federal agencies will draw from 
this list in obtaining bids. Minor 
changes by the manufacturer will 
be certified from time to time by 
the Bureau of Public Roads. This 
general procedure results in the 
elimination of field testing by in- 
dividual agencies and the simplifi- 
cation of inspection at time of pro- 
duction and delivery on a procure- 
ment lot. Successful bidders will be 
required to certify that the model 
or models offered in the bid are 
identical with the model or models 
on which acceptable qualifying tests 
have been performed. 

A pretest examination is made of 
each motor grader to determine 
conformance to important physical 
requirements of the specifications 
and to prepare an accurate descrip- 
tion of the model tested. In record- 
ing descriptive data, special atten- 
tion was given to the components 
which were not made by the grader 
manufacturer. For items like filters, 
generator starter, etc., the type, 
make and model were noted along 
with available serial numbers. In 
addition to listing component de- 
tails, photographs of the test models 
were taken from several angles. The 
pretest examination is made with- 
out the engine running and includes 
such items as: Dimensions: weight; 
engine and accessories; cooling sys- 
tem; transmission; final drive; front 
axle; brakes; controls, etc. 


Tractive Effort Performance 

The first and most important per- 
formance requirement is that for 
reserve tractive effort. Each size 
and type of grader must provide a 
required blade pull in each forward 
gear while operating at maximum 
power speed over a dry level con- 
crete surface. 

The question is often asked: Why 
are the tractive effort tests run on 
a concrete surface? With only minor 
exceptions, operation on a concrete 
surface does not represent a work- 
ing condition, but concrete is used 
because tests of this nature must 
be uniform and subject to repeat- 
ability. It would be practically im- 
possible to obtain uniformity and 
repeatability on an earth test course 
because of the wide difference in 





moisture content, density and co- 
hesiveness of soils. Concrete sur- 
faces, on the other hand, offer a uni- 
form surface texture with consistent 
coefficient of friction when dry. Our 
original test procedure called for 
six test runs, three in each longi- 
tudinal direction of the test course, 
with an average of the best four 
(two in each direction) used in re- 
porting performance. These runs 
were to be made at full load gov- 
erned speeds as published or fur- 
nished by the manufacturer. 

The first models tested were 
equipped with torque converters, 
and it was soon apparent that op- 
eration at manufacturer’s rated 
engine speed would not provide the 
point at which maximum power 
occurred. The maximum power 
torque converter drives may vary 
from 50 to 100 rpm from the manu- 
facturer’s rated engine speed. The 
decision was then reached to deter- 
mine the point of maximum power 
in each gear for both torque con- 
verter and friction clutch trans- 
mission by a series of drawbar 
pulls. On torque converter models 
the range of test runs varied from 
a point above rated engine speed to 
converter stall and on friction 
clutch machines from a point above 
rated engine speed through the 
torque range. In the case of torque 
converters, it was found impractical 
to control the test by engine speeds 
since there was no direct relation- 
ship with ground speeds. Good re- 
sults were obtained in controlling 
the tests on the torque converter 
models by varying the loads and 
recording, and the same procedure 
was used on the friction clutch mod- 
els. Tractive force curves which re- 
flect the torque characteristics of 
the engine and power train were 
plotted from the drawbar runs 
(blade pull vs. ground speed) and 
the approximate point of maximum 
power computed from the formula: 


Blade horsepower 
_ Pull in pounds x mph 


375 
with the ground speed held at 
the point of maximum power, 


four additional confirming runs, two 
in each direction, and of a mini- 
mum 30 seconds in duration, were 
taken and plotted on the tractive 
force graphs. From these five points 
a very dependable value for the 
blade pul! at maximum power was 
obtained for each gear. The average 
blade pull readings at the point of 
maximum power become a point on 
the tractive effort curve for the re- 
spective gear. 

The engine shall operate under 
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load at maximum power speed and 
at full throttle without smoke in 
excess of No. 2 as described in 
Military Specification MIL-E- 
11278B. This requirement was in- 
cluded to provide an indication of 
fuel consumption efficiency and to 
determine the possible effect of 
oversize fuel injectors. 

The cooling system shall be 
capable of providing an ambient air 
to water out temperature of not 
more than 90°F. at the ambient tem- 
perature prevailing during the work 
performance tests. 

The master clutch requirements 
provide for a static torque capacity 
of not less than 100 percent above 
the maximum engine torque. Manu- 
facturers certification is acceptable 
for this item. 

The transmission requirements for 
the friction clutch types provide for 
an acceptable maximum working 
speed range in the first three for- 
ward gears and a minimum travel 
speed (for transfer between jobs) 
in high gear. Working speeds are 
those attained under load at maxi- 
mum power conditions and are veri- 
fied in the tractive effort test. Mini- 
mum high gear speed is determined 
on a level paved surface at full 
throttle under no load conditions. 

Requirements for front axles on 
Type I graders provide for leaning 
front wheels up to at least 15° right 
and left of the vertical. Present 
thinking is that this requirement 
will be revised to provide a lean of 
18° to 20° on the larger machines. 
Adequate wheel lean prevents scar- 
ring of the ditch sides, permits rid- 
ing on the slope and shortens the 
turning radius. Wheel lean is meas- 
ured in the functional tests with the 
machine located on a level surface 
and the engine running. 

The service brakes must be ca- 
pable of stopping the grader from a 
speed of 15 mph within 25 feet on 
a dry, smooth, level concrete sur- 
face. The test provides for six test 
runs, and stops, all of which must 
be within the prescribed limits. 

The parking brake must be ca- 
pable of holding the grader wheels 
on a 20 percent slope. Coefficient 
of friction of the test course is as- 
sumed to be sufficient to allow the 
machine to stop and remain at rest. 
In making the test the grader is 
headed in both an uphill and down- 
hill position. 


Controls 


The specification provides that 
controls for steering and operating 
the various parts of the grader shall 
be either the hydraulic type or pow- 
er-operated mechanical type on all 
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M-B Packers haul at 
LOWEST COST per yard 





When you consider ALL the factors... 
original cost, cost of operation and 
maintenance...length of hauls...num- 
ber of stops ... and the tonnage hauled, 
you'll find the M-B Packer will give 
you the LOWEST COST PER YARD 
performance. 


LOWER ORIGINAL COST 

Simplified, side loading quality design, 
without complicated hydraulics, elim- 
inates dead weight and excessive cost 
... also permits mounting on smaller, 
less costly truck. 


LOWER OPERATING COSTS 


A smaller truck means up to 30% less 
gas and, oil consumption. And fewer 
packing cycles means additional fuel 
savings. You completely eliminate all 
the high costs associated with hydraulic 
operation . . . because a simple mechan- 
ical packing system is employed. You’ll 
find ALL maintenance costs far lower 
too...and less frequently needed. 


PACKS GREATER YARDAGE 

Powerful progressive compaction gives 
you big full body capacity loads fast 
... packs anything... one haul does it 
all. Before you buy any packer, ask 
for a demonstration of the M-B first, 
for lower cost per ton refuse handling. 


M-B Corporation, New Holstein, Wis. 


| 








SAFEST UNIT 
YOU CAN BUY! 


LOADING DOOR LATCH 


Only M-B offers positive 
safety latches on the 
loading doors, keeping the 
packing plate from moving 
if the doors are open. 


CURBSIDE LOADING DOORS 


Collectors need not step 
into the street to load, en- 
dangered by passing traf- 
fic. It’s easier for the driver 
to see the men while load- 
ing or riding to the next 
stop. 


FULLY ENCLOSED MECHANISM 


No outside moving parts to 
trap collectors or bystand- 
ers...no “safety” doors 
that can be braced open. 


PUSH OUT UNLOADING 


Rear doors unlatch from 
the side, keeping men clear 
of the load. Unit cannot be 
“up-ended” when unload- 
ing because body is not 
raised. 
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M-B CORPORATION 
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LINE MARKERS 











PACKER BODIES 


SWEEPERS 
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Red. Flint 


FILTER 


SANDS 


UNDERDRAIN 


GRAVELS 


PROCESSED TO EXACTING SPECIFICATIONS 
SHIPMENTS MADE BULK OR BAGS — ANY QUANTITY 


EAU CLAIRE SAND & GRAVEL CO. 


Eau Claire, Wisconsin 


Phone TE. 4-4164 


Distribution of Filter Sands and underdrain 


Gravels to all States and Territories of the 


United States, Canada and Mexico 


CUT OPERATING COST 


SIMPLIFY LIFT SYSTEM 





THE 
BLACKBURN- 
SMITH 

WAY... 


Blackburn-Smith Penumatic Sew 
age Ejectors give you better 
sewage lifting for less money 
Simplest to operate. No complex 
piping, screens, impellers, shred- 
ders, pumps which need constant 
cleaning and costly maintenance. 
It will pay you to know the 
many exclusive features of de 
sign and these 


Backed by 60 


operation of 
time-tested units 


years’ experience 


BLACKBURN-SMITH 
MFG. CO., INC. 


GARDEN ST., HOBOKEN, N. J 
, Oldfieid 9-4425 
N Y. Tel. BArciay 7-0600 
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Duplex Ejector Twin Units for discharge rates of 30 to 500 
g.p.m., 


heads up to 150 ft. Also made in single units. 


WRITE FOR CATALOG S-55 


Shows application, advantages, dimen- 
sions and 
Sewage 
units. 


B-S_ Penumatic 
single and duplex 
Describes exclusive features of 
float, electric and pneumatic controls. 
Tells how to select proper size ejector. 


layouts of 
Ejectors, 





sizes except G-1 and G-2 which 
may be of the straight mechanical 
type. Efficiency of operation, par- 
ticularly in the larger sizes, requires 
power-operated movement of the 
functional parts. Beginning with 
size G-3, the front tire sizes are such 
as to require power steering. Inde- 
pendent power for steering is an 
ipso facto requirement in view of 
the safety provision that the steer- 
ing must be designed for manual 
operation in the event of failure of 
the power steering system. 
The final specification will 
provide that similar controls for 
each side of the grader and in both 
directions shall be approximately 
the same operating speed. This re- 
quirement such as for raising and 
lowering the moldboard is important 
for machine maneuverability and 
avoidance of lost time. Control re- 
quirements are checked during the 
functional tests with the grader lo- 
cated on a smooth level surface 
with the engine running. Speed of 
controls are measured from the be- 
ginning to end of their 
“inches per minute.” 


Moldboard Assembly 


The overall performance of a mo- 
tor grader depends on the maneu- 
verability and working ranges which 
are built into the moldboard as- 
sembly. The normal operating range 
of a grader moldboard should be 
such that an operator will be able 
to shift the blade for most routine 
work positions without leaving his 
quarters or without advice from a 
second party as to the relationship 
between the blade and other parts 
of the grader during the move- 
ments. This requirement is particu- 
larly important in maintenance op- 
erations, since it is the practice of 
many highway departments to work 
motor grader operators as a one- 
man patrol. 

In order to obtain a smooth cut at 
the bottom of a slope and thereby 
minimize erosion, the specification 
requires that for all bank sloping 
positions of 45° or more the lower 
point of the blade at ground level 
be at or outside of the tire line. 
If the blade is inside the tire line, 
it is necessary to place the wheels 
on the slope. 

A bank cutting angle of 90° 
(R&L) is specified for grader sizes 
G-1 through G-6. Some minor revi- 
sion of this requirement may be 
necessary, since some models cannot 
obtain the full 90° on both sides. 
Except in loess soils a 90° slope is 
seldom used in highway work, but 
our general service requirement 
covers all soil conditions. The over- 


also 


travel in 
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CONSULTING ENGINEERS 








CITY, COUNTY 








AND STATE 








Mr. Consulting Engineer . . . 


Increase your sales power to the growing public works field by 
including your professional card in our DIRECTORY OF 
CONSULTING ENGINEERS. For rates in this section write to: 


Public Works Magazine 
200 So. Broad St. Ridgewood, New Jersey 

















TOPOGRAPHIC + PLANIMETRIC + MOSAIC MAPS 


INC. cuts your mapping costs 


Write for free brochure on 
mapping and aerial photography. 
6135 Kansas Ave., N.E.. Washington 11, D.C. TA 9-1167 














Brockway, Weber & Brockway 
Engineers, Incorporated 
Roy E. Weber 
Staff 
Ben E. Whittington Robert E. Owen 
Thomas A. Clark Thomas R. Demery Charles A. Anderson 
Civil, Structural, Sanitary, Municipal, Electrical, Land Planning 
West Palm Beach, Florida Ft. Pierce, Florida 


George S. Brockway George R. Brockway 


H. L. Fitzgerald 
Ernest L. Greene 





PETER CARVER ASSOCIATES 


DESIGNERS ENGINEERS 
Ice Rinks — Swimming Pools — Arenas — Auditoriums — Recreational Facilities 


70 EAST 45TH STREET NEW YORK 17, N.Y. 


Complete Architectural and Engineering Services 





GIBBS AND HILL, INC. 


Consulting Engineers 


Industrial Wastes Electric Transmission & Distribution Systems 


Airports 
Water & Sewage Works Conventional & Nuclea. Power Generation Rapid Transit 
Hydraulic Developments Power Surveys & Contracts Hixhways & Bridges 
los Angeles 14, Calif. NEW YORK 1, N.Y. Tampa, Fla 
510 W. 6th St. Pennsylvania Station 


608 Tampo St. 


AbramS’Aeri | Survey 


Photogrammetric Services 


AERIAL PHOTOGRAPHY, 
TOPOGRAPHIC MAPS, 
ATLAS SHEETS AND MOSAICS 


IVanhoe 4-944) Lansing, Michigan 





AERO SERVICE CORPORATION 


Aerial 


topographic maps—photo-maps for en- 
gineering projects anywhere in the world— 
highways, railroads, cities. power and pipe lines. 


mining development. Soi! 
surveys of large 


studies and electronic 


areas; resources 


inventories 


210 E. Courtland Philadelphia 20 





ALBRIGHT & FRIEL INC. 
Consulting Engineers 


Sewage, Industrial Wastes and 
Incineration Problems 

City Planning Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports, Appraisals and Rates 


THREE PENN CENTER PLAZA 
PHILADELPHIA 2, PENNSYLVANIA 


Water, 





ALVORD, BURDICK & 
HOWSON 
Engineers 


Water Works, Water Purification. 

Flood Relief, Sewage, Sewage Dis- 

posal, Drainage, Appraisals, Power 
Generation 


20 No. Wacker Dr. Chicago 6, Ill. 








PALMER AND BAKER ENGINEERS, INC. 
CONSULTING ENGINEERS — ARCHITECTS 


Surveys-Reports-Design-Supervision-Consultation 
Transportation and Traffic Problems 
Tunnels-Bridges-Highways-Airports-Industrial Buildings 
Waterfront and Harbor Structures, Graving and Floating Dry Docks 
Complete Soils, Materials and Chemica] Laboratories 
Mobile, Ala. 


New Orleans, La. Washington, D.C. 


AMERICAN AIR SURVEYS INC. 


Aerial Topographic Maps 
Aerial Photos & Mosaics 
jor 
e municipal planning & engineering 
e pipe lines e roads, airports e tax maps 


907 Penn Ave., Pittsburgh 22, Pa. 
Reps.—Chicago-Huntington, W. Va 








ROBERT AND COMPANY ASSOCIATES 
Municipal Engineering Division 
ATLANTA 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS 
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MICHAEL BAKER, JR., INC. 


THE Baker Engineers 

Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 

City Planning—Municipal Engineering— 

All types of Surveys 

Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 





CARL BUSSOW 
Consulting Chemist and 


Paving Engineer 
Specialist on 
Asphalt Petroleum and 
Tar Products 





801 Second Ave. New York 17, N.Y. 


LA TTT EE EEE I ANN EROS Ae NTRS RNR TO RRR RRB N—C NE 
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BANISTER ENGINEERING CO. 
Consulting Engineers 


“Staffed to completely fill municipal 
requirements for professiona) service”’ 


310 No. Snelling Ave. Tel. Midway 6-2612 
St. Paul 4, Minnesota 


BOYLE ENGINEERING 


Architectural & Engineering Consultants 

Water—Development, Treatment, Storage, Dis- 
tribution, Sewage Collection, Sewage Treat- 
ment, fuse. 

Waste Disposal—Industrial, Commercial, Residen- 
tial, Municipal, Highways, Streets, Bridges, 
Parks, Harbors, Flood Control, Special Dis- 
tricts, Civic, Industrial, Commercial Buildings, 
Structures, Site Planning. 

Bakersfield Santa Ana 


San Diego 
California 





BARKER & WHEELER 


Engineers 
Water Supply, Sewage, Sewage Disposal, 
Power, Public Utility and Industrial 
Valuations and Rates 
3%6 State Street, Albany 7, N.Y 
11 Park Place, New York City 7 


BROWN ENGINEERING CO. 


Consulting Engineers 


Waterworks, Sewage Disposal, Airports 
Street Improvements. Power Plants 
Electric Distribution, Rates 


508 TENTH STREET DES MOINES 9, IOWA 





E. D. BARSTOW & ASSOCIATES 


Engineers 


Water Supply. Treatment, Distribution 
Sewage Collection, Treatment, Disposal 
Trade Waste Treatment 


163 N. Union St. Akron 4, Ohio 


BROWN AND CALDWELL 
Civil and Chemical Engineers 


Water — Sewage — Industrial Waste 
Consultation — Design — Operation 
Chemical and Bacteriological Laboratories 


66 Mint Street San Francisco 3 





Barstow, Mulligan & Vollmer 


Engineers 
Surveys, Design & Censtruction Supervision 
ighways, Expressways, Parks 
Movable and Long-span Bridges 
Prestressed Structures 
City-Planning and Municipal Engineering 


49 W. 45 St. New York 36, N.Y. 








LAWRENCE T. BECK 
AND ASSOCIATES 


Engineers and Consultants 


Philadelphia New York Washington 


Floyd G. Browne and Associates 


Consulting Engineers 


F. G. Browne S. W. Kuhner 
W. G. Smiley G. M. Hinkamp 
Cc. R. Martin W. H. Kuhn 
Water Supply and Purification — Sewage and 
Industrial Waste Treatment Refuse Dis- 
posal — Electric Systems — Surveys — Reports 
Valuation and Rates 


Marion, Ohio 





BUCK, SEIFERT AND JOST 


Consulting Engineers 


Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Consultation. Operation 
Management, Chemical and 
Biological Laboratories 


112 East 19th St. New York City 





HOWARD K. BELL 


Consulting Engineers 
G. S. Bell Cc. G. Gaither J. K, 
4. W. Finney, Jr. 


Sewage Disposal 


Latham 


Water Works 

Weter Purification Sewerage 

Swimming Pools Refuse Disposal 
Industrial Wastes 

553 S. Limestone Si. 


Lexington, Ky. 





BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Electricity—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Pkwy., Kansas City 14, Mo. 


BURGESS & NIPLE 
Consulting Engineers 


Established 1908 


Water supply. treatment and distribution 

Sewage and industrial wastes disposal 

Investigations, reports, appraisals, rates 
Airport, Municipal Engineering, Supervision 


2015 West Fifth Ave. Columbus 12, Ohio 





RALPH H. BURKE, INC. 
Consulting Engineers 
Trafic Studies Underground Garages 
Parking Structures Grade Separations 
Expressways, Airports and Terminal Buildings 
Shore Protection Municipal Engineering 
Parks Pield Houses Swimming Pools 


20 North Wacker Drive, Chicago 6, Ill. 





BOGERT AND CHILDS 


Consulting Engineers 


Pred 8S. Childs 

Bogert Donald M. Ditmars 

A. Lincoln Charles A. Manganaro 
William Martin 

Water & Sewage Works Refuse Disposal 

Drainage Flood Control 

Highways and Bridges Airfields 


145 East 32nd Street, New York 16, N.Y. 


Clinten L 
Ivan L. 
Robert 


Bogert 


BURNS & McDONNELL 


Engineers -. Architects - Consultants 


KANSAS CITY, MO. 
P.O. Box 7088 


Phone: DElmar 3-4375 





BOWE, ALBERTSON & ASSOCIATES 


Engineers 


Sewage and Water Works 
Industrial Wastes — Refuse 
Disposal — Municipal Projects 
Industrial Buildings — Reports 

Plans — Specifications 
Supervisien of Construction 
and Operation — Valuations 
Laboratory Service 


75 West Street, New York 6, N.Y. 
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all reach of the blade as measured 
by its vertical projections. from the 
ground line is an important func- 
tional characteristic for bank slop- 
ing angles of both 90° and 45° and 
is being measured in the tests. 

The minimum cut below ground 
level and the minimum lift above 
ground level of the cutting edge are 
requirements indicative of work po- 
tential and ease of travel in rough 
terrain, respectively. 

Adequate blade reach outside of 
the tire line is one of the most im- 
portant functional requirements for 
the moldboard assembly, especially 
for highway maintenance purposes. 
In its present form the specification 
calls for a minimum blade reach of 
6’ 0” in sizes G-4 through G-6 and a 
range of 3’ 6” to 5 9” for sizes G-1 
through G-3. The several moldboard 
assembly requirements just de- 
scribed are checked during the 
functional tests with the engine 
running. 


Performance of Typical 
Grading Tasks 


Each grader tested was subjected 
to approximately 3 1/3 hours of typi- 
eal work as follows: Ditching, 50 
minutes; coarse grading, 50 minutes; 
scarifying, 20 minutes; windrowing, 
30 minutes; spreading, 30 minutes; 
and fine grading, 40 minutes. 

The purpose of these tests was 
twofold: 1) To test the efficiency 
of the cooling system under actual 
work conditions; and 2) to accumu- 
late a sizeable amount of quantita- 
tive data for various motor grader 
operations for possible use in devel- 
oping additional performance cri- 
teria. It was realized that there 
would be moisture and density va- 
riables to be resolved from the clay- 
gravel test course which was se- 
lected, but material sampling dur- 
ing each test might make it possible 
to develop some broad guides of 
performance. Since there is a 
marked dearth of such actual per- 
formance data for motor graders, it 
was deemed advisable to gain some 
first hand experience in a new 
equipment testing area. One inter- 
esting aspect of the work perform- 
ance tests was that each manufac- 
turer furnished his most capable 
machine operator so that by mini- 
mizing the human factor actual pro- 
duction was at or near maximum 
for the prevailing test conditions. 

These tests, along with the re- 
serve tractive effort tests, also pro- 
vided a measure for comparing the 
relative performance of machines 
having different power transmission 
systems under reasonably con- 
trolled test conditions. 
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CAMP, DRESSER & McKEE 


c lei ‘4 
J 





Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
Design and Supervision 
Research and Development 
Flood Control 
6 Beacon St. 


Boston 8, Mass. 





Capitol Engineering Corporation 


Consulting Engineers 
Water Works Sewage Systems 
Design and Surveys Roads and Streets 
Planning Airports 
Bridges Dams 
Executive Offices: 


Dallas, Texas Rochester, N.Y. 
Pittsburgh Washington 
Saigon, Vietnam 


Dillsburg, Pa. 


ALFRED CREW 


lat . 
c v Eng ad 





Water Supply, Treatment and Distribution 
Sewerage and Sewage Disposal 
Drainage and Industrial Wastes 


45 N. Broad St. Ridgewood, N.J. 





DANIEL, MANN, JOHNSON & MENDENHALL 
Planning - Architecture - Engineering 
Airports Water Supply & Purification 
Harbors Sewage Treatment Plants 

Rapid Transit Storms Drains 
Urban Renewal Municipal Buildings 
Traffic & Parking Industrial & Commercial 
Reports & Consultations Buildings 
3325 Wilshire Boulevard 1145 19th Street, NW 
Los Angeles, California Washington, D.C. 





JOHN A. CAROLLO 


Cc. Iting E 


g ‘s 





Water Supply and Purification, Sewerage 
Sewage Treatment, Power Generation and 
Distribution, Gas Systems, Valuations 


3308 N. Third St., Phoenix, Arizona 
2168 Shattuck Ave., Berkeley 4, Calif. 





THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—lIncineration—Gas Systems 

Valuations—Rates—Management 

Laboratory—City Planning 


601 Swisman Street, Pittsburgh 12, Penne. 


DE LEUW, CATHER & COMPANY 


Consulting Engineers 


Public Transit Subways 
Trafic & Parking Railroad Facilities 
Plants 
Municipal Works 
Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


GRAY and OSBORNE 


Consulting Engineers 
Specializing In 
Municipal Utilities — Design 
Feasibilty — Valuatons — Rate 
Studies — Master Planning 


228 South 2nd St. Yakima, Washington 
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H. G. DILL COMPANY 
Consulting Engineers 


Dill J. A, 
G. W. Hockaden B. W. 
Civil, Sanitary, Structural, Municipal. Highway, 
Subdivision, Planning, Property Surveys, Topo- 
gtaphie Surveys, Reports. Appraisals. 


Columbus 2, Ohio 
44 


a. & Rousculp 


Lipes 


260712 No. High St. 
AM 2-97: 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 


New York READING, PA. Washington 
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CHICAGO AERIAL INDUSTRIES, INC. 
AERIAL SURVEY DIVISION 
Continuous Strip Sonne Photography, Highway 
Mepping, Highway & Airport Crack Studies, 
Highway & Railroad Profiles 
Large Scale Topographic Maps 
332 Sevth Michigan Ave. Chicago 4, Illinois 
1980 Mawtherne Avenue Melrose Park, Iilinois 





CLARK & GROFF ENGINEERS 


Consulting Engineers 
Civil, Sanitary & Municipal Sytacuine 
Investigations. Reports, Pla 
Supervision of Construction. 
Laboratory 


3240 Triangle Dr. Salem, Oregon 





CHAS. W. COLE & SON 
Engineers—Architects 


Sewerage. Water Supply. Bridges 
Highways, Tol] Roads, Iadustrial, Municipal and 
Commercial Buildings 


3600 E. Jefferson Bivd. Central 4-0127 
South Bend 15, Indiana 


ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Works. A New System for Automatic Control. 


237 W. Huron Street, Chicago 10, Ill. 





FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 


Airports — Bridges — Express Highways 
Industrial Bldgs.—Incinerators—Port Developments 
Water Supply — Drainage and Sewerage Systems 
li Beacon Street, Boston, Mass. 


GREELEY & HANSEN 


Engineers 


Water Supply. Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 





HOWARD R. GREEN CO. 


Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 


Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 


208-10 Bever Bidg., Cedar Rapids, 
Established 1913 


lowa 





FINKBEINER, PETTIS & STROUT 


Carleton S. Pinkbeiner Chas. E. Pettis 
Harold EK. Strout 
Consulting Engineers 


Reports — Designs — Supervision 
Water Supply. Water Treatment, Sewerage, 
Sewage Treatment. Wastes Treatment, 
Valuations & Appraisals 


2138 Madison Avenue Teledo 4, Ohio 


FOR RATES FOR THIS SPACE 
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CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply — Sewerage — Flood Control & 
Drainage — Bridges — Express Highways — 
Paving — Power Plants — a - — Reports 
— Traffic Studies — Airpor 
Gas & Electric Transmission "Lines 


360 East Grand Ave. 
Chicago 11, Ill. 


WALTER H. FLOOD & CO. 


Chemical Engineers 


Inspection ont Testing of Materials ane Structures 
reets — Roads — Airpo’ 
Building ond General Engineering "Construction 
Resident Inspection — Chemical & Physical Tests 
Soi] Boring & Investigation—Concrete Core Cutting 
Specifications — Reports — Research 


6102 S. Blackstone Ave. Chicago 37, Ill. 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 
Underzround Water Supplies 
Investigations. Reports, Advice 

307 W. 12th St., Austin 1, 
Phone: GR 7-7165 


Texas 





CRAWFORD, MURPHY & TILLY 


Consulting Engineers 


Water Works—Impounding Reservoirs 
Highways—Municipal Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 

Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage—Flood Control—Surveys & Reports 


755 So. Grand Ave., W. Lakeside 8-5619 
Springfield, Ill. 





PUBLIC WORKS for April, 1959 





FRIDY, GAUKER, 
TRUSCOTT & FRIDY, INC. 


Engineers 


Schools, Industrial Buildings, 
Publio Buildings, Airports, Roads. Water, 
Sewage, Petroleum Facilities 
posal, Power & Lighting, 
Supervision. Appraisals 


1321 Arch Street Philadelphia 7, Penna. 


Hospitals, 


. Waste Dis- 
Reports, Plans, 





HAVENS AND EMERSON 
‘ H. H. Moseley 
F. S. Palocsay 
G. H. Abplanalp 
Ss. Sutton 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial Wastes, 
der Bid Valuations—Laboratories 


Weolworth Bidg. 
bp 74, Oo. New York 7 











HAZEN AND SAWYER 


Engineers 


Water and Sewage Works 
Industrial Waste Disposa! 
Drainage and Flood Control 
Reports, Design. Superviston 
of Construction and Operation 
Appraisals and Rates 


122 East 42nd St 3333 Book Tower 
New York 17, N.Y Detroit 26, Mich. 


EDWARD C. JORDAN CO., INC. 
Civil & Sanitary Engineers 
Sewerage « Sewage Disposal e Industrial Wastes 
Drainage « Water Supply « Streets « Highways 
Municipal Engineering 
Investigations—Reports—Designs—Supervision 


3792 Congress St., Portland, Maine 
Tel. SP. 4-0315 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Consulting Engineers since 1917 for 
more than 700 cities and towns 
Water Works, Light and Power, Sewerage, 
aving. Airports. Reports 
Appraisa's Drainage 


2962 Harney St Omaha 2, Nebr 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 

@ Water Supply 

@ Sewage and Waste Treatment 


@ Sewage Reclamation 


CHEMICAL and BIOLOGICAL LABORATORY 
SAN FRANCISCO 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 

Water Supply and Filtration 

Dam Reservoirs. Tunnels 
Airport and Topographic Surveys 


Home Office: 8 Gibson St., North East, Pa 


KEIS & HOLROYD 
Consulting Engineers 


(Formerly Solomon & Keis 
Since 1906 
Water Supply. Sewage Disposal, Garbage & 
Refuse Incineration, Industrial Buildings 


Troy, N.Y 





HAROLD HOSKINS 
& ASSOCIATES 


Consulting Engineers 
Sewers and Sewage Treatment 
Water Supply Drainage 
Airports Reports 
Aerial Photogrammetry 
Power Plants Surveys 
1630 Que St., Lincoln 8, Nebr. 
1018 Eight Avenue, Greeley, Colorado 


Paving 
Bridges 


FENTON G. KEYES ASSOCIATES 
Consulting 
ARCHITECT—ENGINEERS 


Providence 3, R.1 Waltham 54, Mass 





MARK HURD AERIAL 
SURVEYS, INC. 
Topographic And Planimetric Maps 
Tax Maps Aerial Photography 


230 Oak Grove Street Minneapolis 3, Minn. 


KING & GAVARIS 


Consulting Engineers 


Bridges Highways 


Arterials 


Reports 


Toll Roads 
Foundations 
Investigations 


Supervision of Construction 


Surveys 


425 Lexington Ave New York 





Jenkins, Merchant & Nankivil 


Consulting Engineers 
Municipal Improvement Gas Systems 
Highways & Airport 
Power Developmer 
Traffic Surve 


Flood Contr 


Water Systems 
ewerage Systems 
Industrial Plants 

Recreational Facilities 
and Reports 


801-805 East Miller St., Springfield, III 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, Sewage 
and Sewerage Disposal. Industrial Waste 
Valuations, Laboratory. City Planning 


1312 Park Building, Pitsburgh 22, Pa. 





JOHNSON DEPP & 
QUISENBERRY Inc. 


Consulting Engineers 
Highways 
Airports 
Planning 


915 Frederica St 


Water Supply 
Sewage Disposal 
Surveys 


Owensboro, Ky 


DANIEL KOFFLER AND ASSOCIATES 


Consulting Engineers 


Structural, mechanical and sanitary engineering 
Bridges. special structures. cold storage ware- 
housing, industrial developments, parking garages 
and airplane hangers. 


Dupont Blvd. and Washington Ave. 
New Castle, Del. 





JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 
193 West Shore Avenue 
Bogata, New Jersey 


LADD ENGINEERING CO. 


Consulting Engineers 
Sewers, Water, Paving 
Filter Plants. Disposal Plants 
Electric Systems 
Southeastern States 
Home Office: FORT PAYNE, ALA 








JONES HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage and Treatment 
Waste Disposal 


Security Bidg. Tolede 4, Ohio 





Lockwood Greene Engineers, Inc. 


Architects—Engineers 


Water Supply, Power Plants, Sewage 
Disposal, Valuations & Appraisals. In- 
dustrial Waste, Industrial Plant Design 
41 East 42nd St. 
Nentgomery Bidg. 


New York 17, N.Y. 
Spartanburg, $.C. 





The test course was laid out in 
the shape of a rectangle 400 feet 
(net) in length and about 180 feet 
wide. In measuring production time 
both the gross time, including turn- 
ing movement, and the net time, 
i.e., the forward grading on the 400- 
foot section, were measured. Pro- 
duction was measured in terms of 
trips, linear feet, cubic yards or 
square yards. The sequence of op- 
erations permitted the operator to 
restore the test course to nearly its 
original cross section, after which 
it was recompacted for succeeding 
tests with a 50-ton pneumatic tired 
compactor. Surface density was 
measured just prior to the tests as 
was moisture at the surface and at 
14-cut depth. 

In the scarifying test, alternate 
scarifier teeth were removed to per- 
mit a ready penetration of approxi- 
mately 6 inches. 

In addition to the tests involving 
quantitative data, graders in the 
G-2 through G-6 sizes were given a 
bank sloping test of approximately 
40 minutes duration. In this test the 
ability of the grader to cut even 
slopes of 1:1 and 11:1 with transi- 
tion between was observed. Also 
checked was the effect on slope 
quality produced by graders which 
were unable to shift the lower point 
of the blade even with or outside the 
tire line. 

The specification provides that 
when torque converters ar fur- 
nished, the converter shall have 
a torque multiplication ratio of not 
less than 2.0 to 1 and adequate 
means of cooling. The lowest torque 
multiplication now furnished on 
graders is 2.5 to 1, but there is no 
reason why a 2 to 1 ratio would not 
suffice with proper matching of con- 
verter with engine. The adequacy 
of the cooling system for torque 
converter machines is quite impor- 
tant because of the additional heat 
generated by reversing the flow of 
oil in the converter. 

When cab heaters are required, 
the specification provides for the hot 
water type having a minimum heat- 
ing capacity of not less than 12,000 
Btu’s per hour. Certification from 
the manufacturer is accepted for 
this performance requirement. 

When bulldozers are required as 
an attachment, the specification pro- 
vides that the blade shall have a 
lift above ground of not. less than 
15 inches and a cut below ground 
of not less than 6 inches. Tests to 
confirm these functional require- 
ments are made at the factory. 

Provisions are made in the 
specification for both V-snowplows 
and wing attachments. In the case 
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of the snowplow wings, certain 
functional requirements are speci- 
fied which are essential to the effi- 
cient operation of the combination. 
The specification provides that ad- 
justable arms shall be provided for 
setting the horizontal angle of the 
wings to at least the angle the 
V-plow makes with the horizontal 
axis of the grader. Also, that the 
height of the outer edge of the wing 
shall be adjustable from 0 feet to 
8 feet above the ground line and 
the height of the inner edge from 
0 feet to 3 feet above ground line. 
The range permits the wingine 
back of snow either at shoulder 
grade or a point above guard rails. 
Tests for these functional require- 
ments are made at the factory. 

Some of the Federal agencies which 
operate motor graders in mountain- 
ous terrain believe that turning ra- 
dii of the grader, both interior and 
exterior, are important provisions for 
their special service requirements. 
Under some alinement conditions 
for single lane roads, the difference 
between the inner and outer radii 
will determine the width of bridge 
needed for passage of the grader. 

This is the first time an effort 
has been made to set up comprehen- 
sive qualifying tests for a major 
item of equipment, and although the 
testing job is not yet complete, 
many apparent benefits have already 
been realized and others are bound 
to accrue in the future. 

It appears that public highway 
departments can benefit both di- 
rectly and indirectly from the In- 
terim Federal Specification for mo- 
tor graders. If they use the same 
approach to the procurement prob- 
lems, they are bound to receive an 
improved end product. 

The preparation of the Interim 
Federal Specification for motor 
graders, including the development 
of performance criteria and _ test 
procedures, required cooperative ef- 
fort: and that received from the 
motor grader industry was most 
gratifying. Considerable credit is 
also due to other Federal agencies 
and particularly the General Serv- 
ices Administration and the Corps 
of Engineers, U. S. Army. We are 
especially indebted to the Evalua- 
tion Engineering Branch of the 
Engineer Research and Develop- 
ment Laboratories, Fort Belvoir, 
Virginia. for the thoroughness and 
technical skill displayed in  con- 
ducting the motor grader tests. 

This paper, slightly condensed 
here. was presented at the meeting 
of the American Association of 
State Highwav Officials, in San 
Francisco, Calif. 
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THE LOZIER COMPANY O'BRIEN & GERE 


: ; Iting Engineers 

Consulting Sanitary Engineers Consulting Eng 

Water Supply, Treatment, and Distribution 

Sewerage, Sewage Disposal, Water . Bewernss and Sewage Treatment , 
Supply, Water Purification, Refuse Industrial Waste ——ae Contro! 
an 

nes Rate Studies—Development Planning—Surveys 
10 Gibbs Street Rochester 4, N.Y. 


400 East Genesee Street Syracuse 2, N.Y. 


PARSONS, BRINCKERHOFF 
FOR RATES FOR THIS SPACE HALL & MACDONALD 


WRITE 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J. 





Civil and Sanitary Engineers 


Water, Sewage. Drainage and 
Industrial Waste Problems 
Structures—Power—Transportation 


165 Broadway New York 6, N.Y. 








EMMET J. McDONALD & 
ASSOCIATES 


CONSULTING ENGINEERS 
HIGHWAYS. MUNICIPAL, SURVEYS PUBLIC WORKS MAGAZINE 
ELECTRONIC COMPUTATIONS a a din 

55 E. Cuyahoga Falls Ave Akron 10, Ohio 200 So. Broad St., Ridgewood, N.J. 


FOR RATES FOR THIS SPACE 


Write 





FOR RATES FOR THIS SPACE | MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell : Carl A. Arenander 
PUBLIC WORKS MAGAZINE Malcolm Pirnie, Jr 


Investigations Reports, Plans 
Supervision of Construction and Operations 


Rid d. NJ Appraisals and Rates 
ee ee 25 W. 43rd St. New York 18, N.Y. 


Write 





GEORGE B. MEBUS, INC. 


Consulting Engineers 


THE PITOMETER ASSOCIATES, INC. 


Engineers 
Sewerage — Industrial Wastes 
Water Supply — City Planning i 

Investigations and Reports Water Distribution Studies 

Design and Supervision of Construction Water Measurement and Special 

Valuations Hydraulic Investigations 
Broad Street Trust Co., Bldg 50 Church St., New York City 
Glenside, Pa. 


Water Waste Surveys 
Trunk Main Surveys 








MERRITT & WELKER 


Engineers 


FOR RATES FOR THIS SPACE 
Write 


Water, Sewage Streets. Roads, Natural Gas PUBLIC WORKS MAGAZINE 


Jaluations, Municipal Planning ; 
ee ai 200 So. Broad St., Ridgewood, N.J. 


208 Roswell Street Marietta, Georgia 





METCALF & EDDY 


, PRAEGER-KAVANAGH 
Engineers 
Water, Sewage, Drainage, Refuse and Engineers 
Industrial Wastes Problems 
Airports Valuations 
Laboratory 


Statler Building 128 E. 38th St New York 16, N.Y 
Boston 16 





GEORGE V. R. MULLIGAN, P.E. HAROLD S. PRESCOTT 


Management Consultant Consulting Engineers 


Water Supply & Treatment Plants 
Sewerage & Sewage Disposal; Industrial Wastes 
‘ Jtilizatio Investigation & Reports; Design 
ee Seer , Supervision of Construction & Operation; 
Management Controls Municipal Consultants 


601-19th Street, N.W. Washington, D.C. 594 Muin Street Placerville, California 


Operation Analysis 





NUSSBAUMER-CLARKE and VELZY RADER AND ASSOCIATES 


Engineers— Architects 
Consulting Engineers Water Works, Sewers. Sewage Disposal and 
} other Public Works Projects, Hotels, Office, 
Sewage Treatment—Water Supply Industrial and Commercial Buildings 
Incineration—Drainage—-Highway Planning Plans, Specifications Supervision, Reports 
Appraisals and Rate Studies Investigations, Consultations 


Aerial Photography, Photogrammetry 
327 Franklin St., Buffcle 2, N.Y. 111. N. E. 2nd Avenue = Miami 32, Florida 
500—Sth Ave., New York 36, N.Y. Phone FRanklin 1-355! 

















DALE H. REA 


Consulting Engineers 


Water Supply and Treatment Sewage Col- 
lection and Treatment Irrigation, Reservoirs 
and Dams, Airports, Buildings and Bridges 
Appraisals Reports — Specifications 
Supervision of Construction 


2200 West Chenango 


Littleton, Colorado 





RIPPLE AND HOWE, Inc. 


Consulting Engineers 


SOIL TESTING SERVICES, INC. 


Consulting Engineers 
CARL A. METZ JOHN P. GNAEDINGER 


Soil Investigations . 
Foundation Recommendations and Design 
Laboratory Testing 


1827 No. Harlem Ave. Chicago 35, Ill 


San Francisco Milwaukee, Wis. 
Havana, Cuba Portland, Michigan 


J. STEPHEN WATKINS 
J. 8. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage and Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and Rate Structures. 
446 East High Street Lexington, Kentucky 
Branch Office 
4726 Preston Highway Louisville, Kentucky 





SPRAGUE & HENWOOD, INC. 


Drilling Services 


WEINBERG & CUNNINGHAM 


Engineering Consultants 
APPRAISALS AND REPORTS 


DESIGN AND SUPERVISION 
Water Works Systems, Filtration Plants, 
Irrigation and Drainage Systems, Reser- 
voirs and Dams, Sanitary and Storm Sewer 


Foundation Investigations Test Boring 
Grout Hole Drilling and Pressure Grouting 
Diamond Core Drilling 


221 W. Olive St., Scranton, Pa. 


Foundations 

Highway & Trafic 
Sewage Treatment & Disposal Industrial & Municipal 
Industrial Waste Treatment Buildings 


Water Supply, Treatment & 
Distribution 


Systems Sewage Treatment Plants. and 


Refuse Disposal 
V. A. Vaseen B. V. Howe 


Denver 5, Colo. 


4. Ripple 
833 23rd St 


New York, Philadelphia, Pittsburgh, Atlanta 
Grand Junction, Colorado 
Buchans, Newfoundland 


Investigations, Reports, Appraisals, Rates, General 
Public Works Engineering 


134 EAST THORNTON STREET, AKRON 11, OHIO 





FOR RATES FOR THIS SPACE 
Write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J 





RUSSELL AND AXON 
Consulting Engineers 
Ir du trial—Electrical 
Rate Investigation 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hersey Building 
208 S. LaSalle St 
1154 Hanna Building 


Muscatine, lowa 
Chicago 4, Illinois 
Cleveland 15, Ohio 


ROY F. WESTON, INC. 
ENGINEERS—BIOLOGISTS—CHEMISTS 


Industrial Wastes—Stream Pollution 
Air Pollution—Water—Sewage 
Surveys—Research—Development—Process 
Engineering—Plans and Specifications 
Operation Supervision—Analyses 
Evaluations and Reports 


NEWTOWN SQUARE, PA. 











CARL SCHNEIDER 
Consulting Engineers 


Incineration 
Refuse Collection 


Sanitary Fills 
Sanitation Studies 
Reports 
602 Pan American Bidg 
New Orleans 12, la 


ROBERT H. STELLWAGEN 


Consulting Engineer 


Municipal and Industrial Waste Problems 
Collection, Incineration, Salvage, Pumping, 
Treatment 


629 Buhl Bldg 


Testing 


Detroit 26, Mich. 


WALTER H. WHEELER 
EM., M.A. S. C. E. 


Designing and Consulting Engineer 
Bridges, Mfg. Plants, Etc. 
“Smooth Ceilings'’ Flat Slab 
Constructicn 
802 Met. Life Bldg. Minneapolis, Minn. 
Tel. Federal 3-1019 


Buildings 
Inventor 











IBBY SEAY COMPANY 


Engineers—Consultants 
Water Supply & Treatment 
Sewage System & Treatment 


Natural Gas Svstems 
Electrical 


516 Goodwyn Inst. Bldg. Phone JAckson 7-2932 
Memphis, Tennessee 


ALDEN E. STILSON & 
ASSOCIATES 


Consulting Engineers 
Water Supply, Sewerage, Industrial Waste 
Bridges—Highways—Industrial Structures 
Mechanical & Industrial Layouts & Studies 
Land Use Planning & Industrial Parks 


245 N. High St. 


Rose Building 
Columbus, Ohio 


Cleveland, Ohio 


FOR RATES FOR THIS SPACE 


Write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J. 








SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 
Richard E. Dougherty 
ivil, Mechanical 
Highways 


Consultant 
Electrical 
Bridges, Industrial 
Water Supply, Sanitation, 
Reinforced Concrete. Steel 
New York 17, N.Y. 


Airports, 
Plants, Dams 
Tunnels, Piers 


101 Park Avenue 








SERVIS, VAN DOREN & HAZARD 
Engineers-Architects 
Investigations e Design e Supervision of 
Construction e Appraisals 
Water e Sewage e Streets e Expressways e High- 
ways e Bridges « Foundations e Airports e Flood 
Control e Drainage e Aerial Surveys e Site Plan- 
ning e Urban Subdivisions e Industrial Pacilities 

Electrical e Mechanical 


2910 Topeka Bivd. Topeka, Kansas 


SUHR, PETERSON, 
PETERSON & SUHR 


Consulting Engineers 


REPORTS—PLANS—SUPERVISION 


Sewerage, Water Supply, Flood Control 
and Drainage, Airports, Roads, Surveys, 
Fixed and Movable Bridges 


130 N. Wells St. Chicago 6, Illinois 


WHITMAN, REQUARDT 
and Associates 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Plans, Supervision, Appraisals 


1304 St. Paul St., Baltimore 2, Md. 


Reports 





UHLMANN 


H. E. BONHAM 
CARL E. KUCK J 


ASSOCIATES 


NYE GRANT 
M. BRUNDAGE 
Consulting Engineers 


Sewage and Industrial Waste Treatment 
Water Supply and Purification 


4954-58 N. High St. Columbus 14, Ohio 





FOR RATES FOR THIS SPACE 
write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St. Ridgewood, N.J. 


CLYDE E WILLIAMS & 
ASSOCIATES, INC. 


Aerial Mapping 
Civil & Sanitary Engineering 
312 W. Colfax Ave., South Bend 1, Ind. 
720 E. 38th St., Indianapolis 5, Ind. 





WILSEY & HAM 


Engineers & Planners 
Water and Sewage Works 
Flood Control and Drainage 
Traffic Studies and Bridges 
City and Regional Planning 


111 Rollins Road, Millbrae, Calif. 





SMITH & GILLESPIE 


Municipal and Consulting Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Disposal, Drainage 
Refuse Disposal, Gas Systems, Power Plants 
Airports 


Jacksonville Florida 





JOSEPH S. WARD 


Consulting Soil and 
Foundation Engineer 


Site Investigation, Boring Supervision. Labora- 
tory Soil Testing, Foundation and Pavement 
Analysis and Design, Construction Supervision, 
Engineering Reports and Consultation. 


91 Roseland Avenue Caldwell, N.J. 


631 E. CRAWFORD 





WILSON & COMPANY 


Engineers & Architects 
Reports—Planning—Designing—Supervision 
Airfields, Highways, Streets, Flood Control, 
ams, Drainage, Water Supply, Sewage, 


Buildings, Industrial Plants, Power Plants, 
Electrical Distribution 


SALINA, KANSAS 
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Post and Pin Puller 


© La hi lil - 


Stake puller is useful in pulling air 
strip and highway paving form stakes 


A post puller that weighs only 
33 lbs. but exerts 15,000 lb. pull is 
available from Holland Mfg. To 
make the tool more versatile, an 
adjustable fulcrum has been de- 
signed into it. When the fulcrum 
is set in the notch nearest the jaw, 
the tool has the greatest power and 
the shortest lift. The stake puller 
enables fewer men to do the work 
in less time and with no stake muti- 
lation. The puller can be used for 
all steel stakes — round, angle, tee, 
channel or flat. It also handles 
wooden stakes, round or square, 
and steel pipe or rods 14 to 2\% ins. 
in diameter. For full details write 
Holland Mfg. Co., 920—15th Ave., 
East Moline, Ill., or circle No. 4-1 
on the reply card. 


Lightweight Asphalt Paver 


A new model asphalt and base 
paver, known as the Watson-Cmetco 
Rola Paver is announced. This paver 
paves and rolls on its own wheels 
while being pulled and fed by a 
dump truck. The Model 1A-208 
weighs 900 lbs. It can be used in 
congested or narrow urban areas, 
and can be easily transported on 
city streets to and from the job. 
During transport, the unit hangs on 
the dump body tailgate. More in- 
formation from Cmetco. Division, 
H. S. Watson Co., 1316—67th St., 
Emeryville 8, Calif., or circle No. 
4-2 on the reply card. 
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Trencher for Service Lines 

The Charles Machine Works an- 
nounces the Model M-3 Ditch Witch 
trencher. New features of the unit 
include all-riveted 20,000-lb. test 
digging chain, telescoping digging 
boom to provide correct boom length 
for every job and new planetary 
gear reduction unit. Standard equip- 
ment includes a three piece tele- 
scoping boom to provide selection 
of 2, 3, 4 or 5-ft. boom; a three 
piece digging chain for depths of 
2, 3, or 4 ft.; and a complete selec- 
tion of digging teeth to cut a trench 
3, 4, 6 or 8 ins. wide. For more 
details write the Charles Machine 
Works, Inc., 684B St., Perry, Okla., 


or circle No. 4-3 on the reply card. 


Compression Couplings 

Smith-Blair announces a complete 
line of compression couplings for 
joining %-in. through 2-in. iron 
pipe. The couplings have high grade 
cast malleable iron sleeves and end 
nuts, and are standard equipment 
with wedge-type rubber gaskets. 
Their overall features are ease of 
installation and disassembly, a 
maximum of flexibility, and the in- 
corporation of big coupling princi- 
ples of design. The gaskets are of 
beveled construction so that they 
draw normally and naturally around 
the pipe. A friction ring prevents 
gasket scuffing and makes tighten- 
ing easy. The couplings are fur- 
nished in short sleeve lengths, Type 
511, and in long sleeve lengths, 
Type 512, and they are painted with 


a rust inhibiting blue lacquer, or 


galvanized finish as standard. Com- 
plete data from Smith-Blair, Inc., 
535 Railroad Ave., So. San Fran- 
cisco, Calif., or circle No. 4-4 on 
the reply card. 


These couplings are easy to assemble 


‘ ote af * 
Pest control feeder is automatic and 
is adaptable for fast or slow feeding 


Poison Feeder to 
Control Rats and Mice 

A new poison feeder made of clear 
plastic for controlling rats and mice 
is announced by 3-Way Co. Called 
the 3-Way rodent feeder, its unique 
construction makes accidental spill- 
ing of deadly poisons impossible. 
Children, pets and livestock are 
completely safe when it is used. 
Adaptable for either fast or slow 
feeding of liquid poisons or dry types 
of poison, it is completely automatic, 
being regulated by atmospheric 
pressure. More details from the 3- 
Way Co., Box 242, Vacaville, Calif., 


or circle No. 4-5 on the reply card. 


Electric Plants 
for Stand-By Power 

A series of bigger capacity elec- 
tric plants to meet the demands of 
heavier stand-by power require- 
ments is announced by Kohler. The 
new plant is the model 75R81, a 75 
KW, 120/208 volt AC electric plant 
equipped for remote starting. It is 
adaptable to practically all applica- 
tions and voltage requirements and 
features a 12-lead reconnectable re- 
volving field with direct connected 
exciter. The plant is electrically 
cranked with an automotive-type 
12-volt starting battery. The 6-cyl- 
inder engine develops 220 hp at 1800 
rpm and is of heavy-duty design. 
Standard equipment includes vibro 
dampers, low oil pressure and high 
water temperature safety devices, 
dual type oil filters, oil 
gauge, muffler and oil bath cleaner. 
More details from Kohler Co., 
Kohler, Wis., or circle No. 4-6 on 
the reply card. 
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Root-proof sewer pipe with Root-Seal 


Hot Pour Plastic Base 
Sewer Pipe Jointing Compound 
Root-Seal, a mineral 

filled pliable plastic base compound, 


hot-pour 


is used to watertight and root-prool 
sewer pipe. The application of the 


compound iS easy 


Brush-apply 
root-seal primer only on joint sur- 
faces that are likely to be dusty o1 
wet at time of laying, applying at 
least < hrs. before laying pipe 


Chop the Root-Seal compound into 


small pieces and melt in a melting 
When the 
stalled, pack joint with dry twisted 


inoiled jute 


kettle pipe has been in- 


sufficient diamete 
and thickness to center the pips 


lace an asbestos or rubber runne 


of suitable length 
moistened with puddled clay around 


the pipe at the 


diameter and 


bell, then clamp at 
the top, slightly off center, leaving 


i V-shaped opening in which to 


Root-Seal. Joint runners 


should emain in 


pour the 

place until joint 

has cooled. For full details write 

K. T. Snyder Co., 4101 San Jacinto, 

Houston 4, Tex or circle No. 4-7 
ly card 


on the re ply 


New Transit Crane 

Announced by Bucyrus-Erie 

A new 45-ton Model 30-B transit 
crane has been announced by Bucy- 
rus-Erie. The crane can lift a maxi- 
mum load of 45 tons with a 40-ft 
boom at a radius of 15 ft. The ma- 
chine can be used as a 1 to 1%-yd 
hoe, 1 to 154-yd. shovel, 1 to 142-yd 
dragline and as a clamshell. The 
unit which will reach 140 ft. with 
jib, has a boom fabricated of Tri- 
Ten steel, extra strong 
chord angles and larger cross sec- 
New include: An 
air-operated boom hoist and engin« 


maste: 


featuring 


tions features 
clutch to complement the 
air-control system; adjustable cone 
rollers; and a 6 x 4 or 8 x 4 carrie: 
with gas or diesel engine. Also fea- 
tured are a two-speed gear box, 
single-piece counterweight, heavier 
A-frame, hydraulic jacks, and for 
machines with torque converters, 
two-lever dual governor control. Fo 
more details write Bucyrus-Erie Co., 
South Milwaukee, Wisc., o1 
No. 4-8 on the reply card 


circle 
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Aggregate Spreader 
Controls Material Flow 

The Hi-Way Model “R” spreader 
is a positive feed aggregate spreader 
which controls material flow in 
either forward or reverse and is 
designed particularly for seal coat- 
ing. The spreader is being made in 
six standard sizes which spread in 
widths from 8 to 13 ft., being fully 
interchangeable with different dump 
bodies. Featur’ include a feedgate 
which follows a true arc when open- 
ing or closing, thus. eliminating 
wasteful free flow of material: a 
shift, three-position leve: 
which controls the agitator and feed 
roller and which returns automati- 
cally to neutral in the event of a 
adjustable feedgate 
levers, mounted at both ends of the 
which 


single 


shifting error: 


spreader, permit tapered 
spreads when desired; and a swivel- 
type, self-coupling, adjustabl-« 
spreader hitch that can be raised 
and lowered by crank to fit any 
Complete information 
by writing Highway Equipment Co.., 
616 D Ave., N.W., Cedar Rapids, Ia., 


‘ircling No. 4-9 on the reply card 


truck height 


Year Around Usability 
of Topeka Mower 


Unit travels up to 40 miles per hour 


The addition of an angle-doze1 
attachment enables the Topeka 
Mower to clear snow from streets, 
sidewalks, parks and access areas 
The dozer angles 30° right or left 
and also works in a straight posi- 
tion. The blade is 72 ins. wide, with 
replaceable cutting edge. It is hy- 
draulically raised and lowered and 
has a 14-in. clearance in maximum 
raised position. The unit has travel 
speeds up to 40 mph. For further 
details write Topeka Hiway Mower, 
Inc., 623 East 7th St., P. O. Box 720, 
Topeka, Kans., or circle No. 4-10 on 


the reply card 





Roll-O-Matic Retractable Wheel Tandem Roller 


Galion’s new 4-6 ton retractable 
wheel tandem roller is supplied with 
Roll-O-Matic drive. This roller is 
designed to work faster, operate 
easier, roll to closer clearance, and 
transport more quickly than eve1 
before. The Roll-O-Matic drive is 
a highly efficient 
torque converter, 


combination of 
automatic fluid 
transmission, and tail-shaft gover- 
nor by means of which the rolling 
power is automatically increased o1 
decreased as needed. Rolling speeds 
from 0.5 to 5.6 mph are provided 
by a two-range transmission. The 
roller is quickly 

towing it from job to job on its own 


transported by 


pete thts 


pneumatic wheels which are raised 
or lowered by hydraulic power. The 
two-tongue with pintle hitch is 
raised or lowered by a _ separate 
built-in hydraulic cylinder. Othe: 
features include extra-large ballast- 
able rolls, hydraulic steering, dual 
controls, spur gear final drive en- 
closed in oil-tight housing, and wa- 
ter-cooled 32-hp (at 2400 rpm) 
engine. Contractors and 
county, and city road and 
street maintenance should 
find this an exceptionally useful 
roller. For complete data write The 
Galion Iron Works & Mfg. Co., 
Galion, O., or circle No. 4-11. 


gasoline 
state, 


crews 


Galion roller is quickly transported from job-to-job on its pneumatic tires 
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New Line of Trench Drills 

A complete new line of trench 
drills which permit drilling for and 
laying pipe without breaking the 
pavement, disturbing the surface or 
disrupting traffic has been intro- 
duced by Salem Tool. The units 
have drilled and pushed pipe as far 
as 250 feet and are limited only by 
pipe weight and earth or rock for- 
mations to be drilled. The drill is 
placed in the trench with a sideboom 
tractor or a truck-mounted winch. 
The auger rotates inside the pipe 
and advances the pipe as the hole 
is drilled, the pipe being pushed 
simultaneously. Model 10-D, the 


Lay pipe without traffic 


disrupting 


smallest unit, has a separate gaso- 
line power supply unit which can 
be operated from the ground or left 
on the truck. It will handle augers 
up to 10 ins. in diameter. Models 
16-TD and 24-TD will handle augers 
up to 16 and 24 ins. in diameter. 
Power units on these drills are an 
integral part of the machine and are 
gasoline operated. Carriage speed 
of the 16-TD is from 0 to 40 fpm. 
The 24-TD has a speed range of 
0 to 6.5 fpm and both units have 
four-speed transmissions and start 
electrically. Details on all drills from 
The Salem Tool Co., Salem, Ohio, 
or circle No. 4-12 on the reply card 


Asphalt Finishers 


on Crawlers or Pneumatic Tires 
Designed throughout to new 
standards of heavy duty, high ca- 
pacity, low maintenance operation, 
Barber-Greene has announced two 
new asphalt finishers, the Model 
SA-60, which is mounted on spe- 
cial high speed tractor-type crawl- 
“rs; and the Model SB-60 which 
features a revolutionary pneumatic 
tire mounting. Both models offer a 
selection of speeds from 14 fpm to 
12 mph, in both forward and re- 
verse. On both models, the wheels 
or crawlers are in-set well within 
the machine’s normal laying width 
to facilitate matching joints, work- 
ing next to curbs, etc. Both crawler 
mounted and rubber tired models 
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Barber-Greene pneumatic tired finish- 
er in travel position. Feeder is sup- 
ported by idler crawlers when paving 


are steered by a wheel which can 
be turned easily with one hand 
under any paving or traveling con- 
dition. The hopper design relies 
neither on increased height nor 
width, but rather, on its ability to 
get the load of mix away from the 
truck more quickly. Positioned in 
the spreading screw chamber, are 
adjustable feelers which control the 
electric feeder and screw clutches. 
These feelers may be positioned at 
any point in the spreading screw 
chamber, to compensate for such 
factors as abnormal arching of mix. 
The crawler mounted SA-60 may 
be converted to the rubber tired 
SB-60 and vice versa. Complete in- 
formation on both finishers from 
Barber-Greene Co., Aurora, IIl., 01 
by circling No. 4-13 on the reply 


card 


Davis 99 Economy Loader 

The Davis 99 economy loader an- 
nounced by Massey-Ferguson has a 
capacity of 2,000 lbs. at half height 
and 1,500 lbs. at full height. It is 
available for the M-F Work Bull 202 
and all utility models of Massey- 
Ferguson or Ferguson tractors, as 
well as those of Ford, International 
Harvester, Allis Chalmers’ and 
Oliver. It has a 10-gpm pump and 
of 2,150 psi 
The lift arms have a breakaway 
power of 2,500 pounds. The single 
dump cylinder is double-acting, with 
hydraulic pressure both ways. The 
bucket has a 10-ft. clearance, and 
it will reach a maximum of 56 inches 
in front of the tractor. For more 
details write Massey-Ferguson In- 
dustrial Div., 1009 So. West St., 
Wichita, Kans., or circle No. 4-14 


on the reply card. 


an operating pressure 


a 
Vek a 


Precision Slurry Feeder 

The Model 600 slurry feeder de- 
signed specifically for diatomaceous 
earth slurries is introduced by Pre- 
cision Chemical. Now all chemical 
feeding requirements, such as the 
addition of chlorine and _ sulfuric 
acid, may be combined in one pump 
by the addition of independently 
controlled heads. Designed for high- 
ly abrasive filter-aid and corrosive 
chemical slurries, the heavy-duty, 
positive displacement pumps _ in- 
corporate a unique flush arrange- 
ment. An automatically controlled 
clear water flush system, integral 
with the pump, pumping 
dependability over the full output 
range of 0-2.5 gph. More details from 
Precision Chemical Pump Corp., 
1396 Main St., Waltham, Mass., o1 


circle No. 4-15 on the reply card. 


assures 


Roller Attachment 
for Cat Grader 


Operating adjustments are made from 
the operator’s platform on the grader 

The GraderroleR, a road surfac- 
ing roller attachment for Caterpillar 
No. 12 and 112 motor graders, is an- 
nounced by the Martin Co. The 
attachment is raised and lowered by 
hydraulic power and by using the 
weight of the grader, it can exert 
up to 225 lb. of compaction pressure 
per linear inch over its 42-in. roll 
width. To match the roller angle of 
operation to the slope of the road, 
the roll is pivoted at the center and 
follows the road surface, regardless 
of the position of the grader. All 
operating adjustments can be made 
latform. The 
init is equipped with spring ten- 


from the operator’s | 


sioned scraper blades and a 35-gal 
automatic sprinkling system to keep 
the asphalt from sticking to the 
roller. The rolle s used for all 
kinds of rolling when building new 
roads or repairing old ones. More 
details from the Martin Co., Ke- 
wanee., Ill., or circle No. 4-16 on the 
reply card. 








New Type Transmission 





Ford’s tractor transmission is controlled by just one lever 


A totally new type of tractor 
transmission which can be shifted 
“on-the-go” without the use of a 
clutch pedal and which has 10 for- 
ward and two speeds is 
announced by Ford. Versatility of 
the transmission for industrial ap- 


reverse 


plications is one of its great ad- 
vantages. Shifting from any gear 
to any other gear is a simple mat- 
ter of “dialing” the desired gea 
ratio with a small hand-controlled 
lever just below the steering wheel. 
Gear-driven at all times, the Select- 
O-Speed gives power that is in- 
stantly available at the rear wheels 
Thus, the Selec-O-Speed enables 
the operator to improve his effi- 
ciency, and at the same time the 


fuel economy of the tractor. The 
transmission selector also has a 
neutral and park position, and the 
tractor engine can be started only 
with the transmission in “park.” 
When the engine is not running, the 
transmission automatically goes into 
park with the wheels locked. The 
brakes never need to be set with 
this transmission. In some models 
of Select-O-Speed Ford tractors, a 
two-speed PTO is available, provid- 
ing the two ASAE standard speeds 
of 540 rpm or 1000 rpm. Selection 
of PTO speed is by a lever on the 
side of the transmission housing. 
Write Tractor and Implement Div., 
Ford Motor Co., Birmingham, Mich., 
ol circle No. 4-17. 





Rubber Waterstop Provides 
Absolute Watertightness 
Presstite-Keystone has announced 
a new rubber waterstop known as 
“Aquastop.” It has been engineered 
in both material and design to with- 
stand the contraction, expansion and 
shearing movements of modern con- 
crete construction. It is able to resist 
distortion during installation and its 
flexibility and elasticity virtually 
eliminates the fatigue problems. It 
is available in several standard sizes 
in each of flat dumbbell, split-dumb- 
bell, centerbulb and _ split-center- 
bulb Also available are a 


full selection of molded accessories, 


types 


such as tees, ells, crosses and unions. 
It has successfully in 
dam construction, bridges and wa- 
terworks 


been used 


in fact, wherever perma- 


nent control of water under hydro- 
static pressure has been indicated. 
For more details write the Presstite- 
Keystone Engineering Products Co., 
39th and Chouteau Aves., St. Louis 
10, Mo., or circle No. 4-18 on the 


reply card 


*y 





Several standard sizes are available 


Heavy Duty Line Marker 





Line marker from Unimasco is propelled like an automobile 


A new Model 9000 heavy duty 
line marker has been developed by 
Unimasco, which has the versatility 
of small machines with the capabili- 
ties of large truck mounted units. 
Available in varying capacities from 
10 to 120 gals., this machine is pro- 
pelled like an automobile and has 
forward and reverse gears. It is 
capable of painting from 3 to 6 mph 
and of operating from one to three 
spray guns simultaneously. Equipped 
with all the many features necessary 
for efficient operation of line mark- 
ing equipment, it is also capable of 
painting one or two colors. The 
spray guns are air actuated and 
large fluid openings prevent plug- 
ging, even with premix compound 
or other thick bodied traffic paints. 
The machine can be equipped with 
Unimasco’s new style bead dis- 
penser. These bead dispensers are 
easily adjustable from the top to 
regulate the flow of beads from 1 
to 10 mph. The Model 9000 with 
transmission is particularly advan- 
tageous for city and county road 
work. Further details from Uni- 
masco, Incorporated, 426 W. Re- 
dondo Beach Blvd., Gardena, Calif., 
or circle No. 4-19 on the reply card. 


Shoulder Spreader 


The Model U-500 shoulder spread- 
er, announced by ULMac Equip- 
ment, attaches quickly and easily to 
any Caterpillar No. 12 or 112 motor 
grader. Spreads to 12 ft. can be made 
easily and accurately with any 
spreadable material including hot 
mix. New curved blade for “live 
rolling action” mixes and rolls ma- 
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terial out, minimizing segregation 
and reducing side draft. The blade 
is made up in three sections, allow- 
ing full variation of spread width to 
12 ft. and depth of spreads can be 
adjusted from 6 ins. above to 18 
ins. below pavement level. Positive 
manual screw-type depth control 
adjustment eliminates blade creep- 
ing and provides precise and simple 
depth control. Four-wheel suspen- 
sion with solid rubber tires provides 
rigid support and _ stability. All 
wheels are adjustable, permitting 
the machine height from the pave- 
ment to be varied. Conveyor height 
can be matched to dump truck gate 
heights for rapid material move- 
ment. The 9-ft. dump hopper ac- 
commodates the largest dump trucks 
and material is dropped directly 
onto the 36-in. wide, high speed 
conveyor. Complete information and 
specifications from ULMac Equip- 
ment Co., Inc., El Paso, IIL, or circle 
No. 4-20 on the reply card. 


Heavy-Duty Rotary Cutters 

Heavy-duty rotary. cutters fo 
land-clearing, mulching and right- 
of-way maintenance are now made 
by W. F. Covington Planter Co. Ex- 
clusive design-feature is a 70-lb. 
shielded flywheel which not only 
delivers a steady flow of power to 
the blades but also enables the cut- 
ter to ride easily over obstacles with 
no interruption of cutting action. 
The high-speed flywheel action 
transmits power to the swinging 
blades with minimum vibration, thus 
lessening wear and tear on the trac- 
tor. Models are available for Jeeps 
and both drawbar and 3-point lift 
type tractors. For complete data 
write W. F. Covington Planter Co., 
Dothan, Ala., or circle No. 4-21 on 
the reply card. 


Portable Rotary Diazo 

A small portable rotary diazo 
white print machine known as the 
Satellite, is announced by Grico, Inc. 
It measures 44x 5 x 5ins., weighs less 
than 30 Ibs. and can be wall-mounted 
or placed on a small desk or table. 
The Satellite produces white prints 
of any length and through 30 ins. in 
width from any translucent original. 
The standard fluorescent tube, es- 
pecially adapted for white printing, 
insures the intense light needed for 
quality prints. One convenient front 
dial with selective speed variations 
permits exact exposures and a re- 
versal control] provides for emer- 
gency return. The machine is priced 
at $199. For further information 
write to Grico, Inc., 1279 Munroe 
Falls Ave., Cuyahoga Falls, O., or 
circle No. 4-22 on the reply card. 
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Closed - Circuit TV Unit 





15-pound Sylvania camera is shown 
above in comparison with a clock radio 


Sylvania announces a closed-cir- 
cuit television system designed and 
priced to stimulate greater use of 
the medium. The camera in the sys- 
tem will be a vidicon-type weigh- 
ing 15 lbs. It will require no special 
lighting and will transmit an image 
on channels 2 through 6 to any 
standard, home-type receiver. The 
camera has a turret mount for three 
different lenses but may be sold 
with one, two, or three lenses as re- 
quired. For complete information 
write Sylvania Electric Products 
Inc., 1740 Broadway, New York 19, 
N. Y., or circle No. 4-23 on the re- 
ply card. 


Carrying Case For Builders’ 
Transits and Levels 

A new lightweight, heavy duty 
plastic carrying case for its builders’ 
levels and transit levels is introduced 
by Keuffel & Esser. The steel grey 
container is virtually impervious to 
the roughest knocks and outdoor ex- 
posure. Accidental opening of the 
case is eliminated by a positive- 
locking outer clasp while inside in- 
struments screw securely to a metal 
plate fixed to the bottom section of 
the case. For more information write 
Keuffel & Esser Co., Hoboken, N. J., 


or circle No, 4-24 on the reply card 





Plastic carrying case has a soft web 
strap and no sharp edges or corners 








Applicator for Emulsified 
Asphalt and Tar Seal 
Coat Materials 

A new model applicator is an- 
nounced by the Higbee-Reichard 
Corp. for automatically applying 
such materials as Jennite J-16, 
Walk-Top, Tarcote, MecoBlack Mag- 
ic and many other surface seal ma- 
terials designed to preserve asphalt 
pavement. The applicator spreads a 
4-foot wide strip of material and 
travels at the rate of approximately 
150 fpm. Also a Drum Tipper for 
pouring seal coat materials from the 
metal drums into the applicator for 
mixing is available. When these two 
pieces of equipment are used to- 
gether they fully mechanize the seal 
coat job. For more data write 
Higbee-Reichard Corp., 947 New- 
port, St. Louis 19; Mo., or check No. 
4-25 on the reply card. 


Liquid Chemical Feeder 
Operates at Low Flow Rates 

















Fischer & Porter has introduced a 
new liquid chemical feeder, known 
as the Micro-H, that accurately 
meters, regulates and feeds liquid 
chemicals continuously at extremely 
low flow rates from 0.1 to 4.0 gpd 
into a liquid stream. Semi-auto- 
matic, the unit features a_ built-in 
ejector, a corrosion-proof plastic 
body, and a porous stone to feed the 
chemical. The liquid chemical must 
be free of suspended solids and 
should possess’. sufficient trans- 
parency to permit the scale to be 
seen. It is excellent for hypochlori- 
nation of swimming pools. Another 
unit, the Super-H, feeds liquid 
chemicals at flow rates from 1.0 to 
500 gpd. For more information write 
Fischer & Porter Co., 27 Jackson- 
ville Road, Hatboro, Pa., or circle 
No. 4-26 on the reply card. 





NOW 


you can Read that meter 


in a pit under water! 
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Anti-Freezing ! 
Trouble-Free! 


Guaranteed! 


* Rugged brass 
construction; 
* Practically vandal-proof— 
will not freeze; 
Non-pollutable from any 
underground source; 















and bronze 


F oot-operation 
water waste; 


saves on 


Washer-change is about 
only maintenance needed. 


Write for Catalog 
The Murdock Mfg. 
& Sup. Co. 


Cincinnati 2, Ohio 
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Curb machine is operated by two men 


Self-Propelled Curb Builder 

The new Miller MC-500 extruded 
curb built-in maneu- 
verability with four bolts providing 
a fast, easy interchange of the com- 
paction chamber from right to left 
for laying curb from either side at 
from 2500 to 3000. ft. per day. New 
centrifugal clutch kick-out 
torque bar provide exclusive safety 
features, 


machine has 


and 


saving damage to screw 
The machine with 
its 8.5 hp motor, is lightweight and 
is operated by 2 men. Curb forms 
are available in a wide range of 
specification shapes for both asphalt 


and mechanism 


and concrete extrusion. More de- 
tails from Miller Spreader Corp., 
4020 Simon Rd., Youngstown, 12, 


Ohio, or circle No. 4-27 on card 





Pyrex Brand Glass Refractors 
for Street Lighting 

Street lighting refractors of heat 
resistant Pyrex brand glass are now 
available from Corning Glass. The 
refractors are being made for both 
General Electric and Westinghouse 
units. The GE #500 refractor for its 
“R” IES Type III incandescent op- 
tical assembly is now being made of 
the high-strength, low expansion 
borosilicate glass. The refractor is 
being used with lamps up to 620 
watt, 10,000 lumen size. Two differ- 
ent Pyrex refractors are being made 





' 


Refractor made by Corning Glass Works 
installed with the Westinghouse OV-35 





Cypak Static Control Parks Cars 


A Cypak control system is now 
serving as a parking attendant. A 
magnetic coil beneath the road 
senses the presence of the car and 
causes the ticket dispenser to stamp 
the date and time on a ticket. The 
driver has only to accept the ticket 
from the machine. Then the system 
permits the car to enter by raising 
the parking lot gate and the gate 
when the car 

magnetic 


] 
cioses passes 


The 


over a 


second coil Cypak 


HERE 





itself t 
incoming 
For instance, if one driver is pass- 
ing through the gate just as a sec- 
ond driver ticket, the 
system leaves the gate up or, if the 
gate has started to close, it causes 


system can also adapt 
steady 


) a 


stream of cars. 


receives his 


the gate to stop immediately and 
then to rise. For more details write 
Westinghouse Electric Corp., Box 


2278, Pittsburgh 30, Penna., or cir- 
cle No. 4-28 on the reply card. 
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for Westinghouse’s OV-35 series. 
One is for the clear mercury lamps 
in the 700 and 1000 watt sizes. The 
other is for color corrected mercury 
lamps in the 400, 700, and 1000 watt 
sizes. For complete details write 
Corning Glass Works, Corning, 
N. Y., or circle No. 4-29 on the reply 
card. 


Portable Batching Plants 

The introduction of a 6-yd. port- 
able batching plant having a ca- 
pacity of 40 yds. per hour has been 
announced by Aeroil. The plant fea- 
tures the use of Man-Ten abrasion 
resistant steel in the hopper. Beam 
Scales with over/under indicator 
are furnished as standard equip- 
ment. The conveyor is 24 ins. wide 
and has a normal discharge height 
of 12 ft. The plant is 4-wheel 
mounted for portability and is avail- 
able in either gas engine or electric 
motor drive. Further details from 
Aeroil Products Company, Inc., 17 
Wesley St., South Hackensack, N. J., 
or circle No, 4-30 on the reply card. 


Srow Removal Equipment 
for IHC Utility Tractors 





Wausau V-type snow plow for the in- 
ternational 240 utility tractor clears 
a path six feet six inches in width 


A wide selection of snow removal 
equipment is now available to match 
International Harvester’s new line 
of utility tractors. Consisting of 
snow plows, blades, buckets and 
brooms, the equipment is designed 
‘for heavy-duty clearance of streets, 
parking lanes and off-street parking 
lots. Smaller leveling and grader 
blades for walks and drives also are 
available for use on Farmall Cub 
and International Cub lLo-Boy 
models. Snow equipment includes 
Wausau V-type, straight blade and 
reversible, trip-blade plows. Bucket 
sizes are 34, 1 and 1% cu. yds. 
Rotary brooms are available for all 
cub and utility models. For full 
details write Consumer Relations 
Dept., International Harvester Co., 
180 North Michigan Ave., Chicago 
1, Ill., or circle No. 4-31 on the re- 
ply card. 
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CLASSIFIED ADVERTISING AND 


JOB OPPORTUNITIES 








WATER SUPERINTENDENT 


The Village of La Grange, Illinois, is 
seeking applications for the position 
of Water Superintendent. Will have 
charge of complete water works sys- 
tem, including treatment and distri- 
bution. 3 MGD plant. Lime-soda ash- 
zeolite softening process. Salary open. 
Attractive fringe benefits. Apply sub- 
mitting resumé of education and ex- 
perience to 

Robert E. Meyer 

Village Manager 

La Grange, Illinois 


Superintendent—Water and 
Sewers 


Graduate sanitary engineer wanted 
with minimum 3 years experience in 
an andministrative capacity of water 
filtration plant and water system opera- 
tions and/or sewage disposal systems. 
Salary range $6,408 to $7,356. Eligi- 
bility for Professional Engineers license 
preferred but not required 


i resume and application to 


City Administrator 
City Hall 
Batavia, New York 











SANITARY ENGINEERS 
WANTED 


Leading Midwestern manufacturer of 
Sewage and Industrial Waste Treatment 
Equipment and Building Pumps needs 
Graduate Sanitary Engineers to train 
for either inside or field positions. No 
experience required. Excellent oppor- 
tunity for permanent position with well 
established growing concern. Resume 
required. 

Write to: 

Box 2-2C 
Care of Public Works Magazine 





CITY ENGINEER WANTED 


Registered engineer with qualifying ex- 
ence in supervision t sewage treat- 
ment plar t, storm and sanitary sewers, 
streets and sidewalk design and building 
code Salary pen as to qualifications 
Write t 
City Clerk 
City Hall 


Algona, lowa 








Vibrating Equipment for 
Compaction 

Reputed European manufacturer wants 
to cooperate with U. S. manufacturer, 
preferably of road construction equip- 
ment for selling vibrating equipment, 
rollers, plates, etc. with option for an 
assembling and manufacturing license 

Address Box 4-1 care of 

Public Works Magazine 











ASSOCIATE TRAFFIC ENGINEER 
Salary Range $485 to $590 


Graduate engineer with experience in 
traffic engineering wanted to expand 
traffic control program for city. Write 
for information and _ application to 
CITY OF WICHITA, Room 407 City 
Building, Wichita, Kansas. 








IF YOU WANT TO: 


Sell Used Equipment 

Hire Personnel 

Obtain Employment 

Make Announcements 

Use Our Classified Section 

For Quick Results 
Write to: 

Classified Ad Dept. 

Care of this Magazine 














PROFESSIONAL 
OPPORTUNITY 


The Department of Sanitary Engineering 
of the District of Columbia is accepting 
applications for the positions of Sewage 
Treatment Plant Shift Superintendents. 

Desired qualifications include college de- 
gree in sanitary or civil engineering and 
previous experience in sewage treatment 
plant operation. The starting salaries for 
these positions are $4,490 to $7,510, de- 
pending on experience. 

This is a Civil Service position as a 
Shift Superintendent in a high-rate acti- 
vated sludge treatment plant of a design 
capacity of 290 mgd. Benefits include paid 
annual leave and sick leave, group in- 
surance, retirement and other employee 
benefits. 

Those interested may send a complete 
summary of education, experience and 
Paar data to Mr. Hugh A. Schreiber, 
uperintendent, D. C. Sewage Treatment 
Plant, 5000 Overlook Avenue, S. W. Wash- 
ington 24, D. C. 








SPECIAL REPRINT OFFER! 


Following three reprints are being 
offered at special reduced prices. 


* The Use of Photometric Instruments 
for Colorimetric Analysis of Water and 
Wastes. 


* Nomographic Soiutions for the De- 
sign of Trickling Filters and Sedi- 
mentation Tanks. 


* Actinomycetes May Cause Tastes 
and Odors in Water Supplies 


rrr ore rer $.25 

rer rere $1.00 

EE 854 Wis 0s ons ov koe . -$1.75 

DN aus. wiaeesexecrnseen $2.50 

PP MED. cincueteceenecteneu $5.00 

All reprints sold on a money back 
guarantee. 


Order your copies today from: 
Public Works Magazine 
200 S. Broad St. 
Ridgewood, New Jersey 
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The number of Hi-Way spreaders for ice control owned by 


The 68th Model “E 


International Airport, 










_ re ournunen 
roses e 








If not actually a part of the Tournament of Roses parade 
their state can no longer be counted on any Iowan’s fingers. at Pasadena last New Year's, this Wayne 706 power sweeper 


’ spreader, a product of Highway Equip- at least led the way. Here it proudly sweeps an intersec- 


Rapids, was delivered recently. tion only minutes before the spectacular parade started. 


Douglas Amundson, Advertising Manager of Chicago Pump Company, received 


won honorable mention in Class 1 for its 
sistance to builders in selecting materials 


section of this issue, listing No. 568. 


Giving a close look at their new production, a 
15-minute sound and color film showing the mak- 
ing and installation of asbestos-cement pipe, are 
Keasbey & Mattison’s Advertising Manager J. C. 
Affleck and Sales Manager James Reichel (left). 
Copies of the film can be obtained for group 
showings upon request to K & M at Ambler, Pa., 
headquarters. 














“aS- 


products.” A description of the prize-winning 
bulletin will be found in the Readers’ Service 


special honors at the National Association of Home Builders Convention held in 
Chicago last January. His “presentation of useable ideas for sub-dividers” was 
in the form of their Rated Aeration Bulletin 135-A, which was voted the top award, 
exceptional merit, in Class 5 of the NAHB Ideas 
for Home Builders Contest. This bulletin also 














If you ever took off from or landed at the present Miami hotel, six “fingers” comprising 74 gate positions capable of 
this artist’s rendering of the coming loading and unloading 
new terminal will give you a lift. Costing $30 million, it will multaneously. Even provisions for getting your baggage the 
6,000-car parking lot, covered walkways, same day you arrive will be included! (At least you can hope) 


equal number of aircraft si- 








STREET and PARK 





Type 48-F 


Refuse Receptacles 


TARCO receptacles are 
smooth, ruggedly built 


welded heavy gauge steel 
Locking removable hood 
Baked enamel finish. Heavy 


burlap inner-liners available. 
FEATURE: Two self-closing 
doors hang vertical 
straight down so NO rain or 
snow can get inside. 


TARRANT MFG. CO. 


28 Jumel St. 
Saratoga Springs, N.Y. 








When lus Nameplalé 






goes tile place... 


YOU KNOW 
YOU HAVE 


lhe Best 





640 COLUMBIA AVE. 
DARBY, PA. 





















Worth 
Telling! 











by Arthur K. Akers 


% MORTON SALT CO. names Rob- 
ert L. Young as industrial water 
softening specialist to work with wa- 
ter softening manufacturers and 
consulting engineers. 


* LAYNE & BOWLER, Inc., Mem- 
phis, elevates C. E. Ponkey from 
executive vice president to presi- 
dent, succeeding W. H. Reeves who 
after 52 years lightens his personal 
load by moving to a consultant ca- 
pacity as a vice president. 


¢ 
4 





Mr. Ponkey Mr. Billings 


*% CLAYTON H. BILLINGS, asso- 
ciate editor of Pusiic Works, will 
serve on two important Federation 
of Sewage and Industrial Wastes 
Associations committees, Public Re- 
lations and Resolutions. 


* T. L. JOHNSON succeeds W. P. 
(Pete) Cox as vice president—sales 
of McWane Cast Iron Pipe Co., Bir- 
mingham, Ala. Mr. Johnson has for 
the past 25 years been sales mana- 
ger, Pacific States Cast Iron Pipe 
Co., Provo, Utah, a McWane affiliate. 
Pete Cox announces plans to “go 
fishin’,” in his well-earned retire- 
ment. 


* HYDRA-NUMATIC SALES CoO., 
Hackensack, N. J., now handles 
sales in New Jersey-New York areas 
for DeZurik Corporation, water and 
sewage treatment equipment. Jack 
Williamson, formerly with Ralph B. 
Carter Co., has joined Hydra-Nu- 


matic. 


% WARNER & SWASEY CO. has 
divided the nation into eight basic 
territories to handle combined 
Gradall and Hopto lines of earth- 
handling equipment, with I. T. White 
as manager of sales, Construction 
Equipment Division. 


% DEMPSTER BROTHERS, Knox- 
ville, Tenn., announce a new 15- 
minute color-sound film with music, 
“The New Era of Refuse Collection.” 
It combines history, present prac- 
tices, prophecy, and solutions to 
various problems. A print may be 
had from Dept. F-18, Dempster 
Brothers, Knoxville 17, Tenn. Give 
date it is desired. 


*% 127 MONTGOMERY ST., San 
Francisco, is where our Bay area 
friends will find Union Metal Mfg. 
Company’s new sales office, with 
Charles Strom as manager. 


* D. E. BRUBAKER is appointed 
advertising and sales promotion 
manager, A. Y. McDonald Mfg. Co., 
Dubuque, Iowa, water works brass 


goods. 


* WILLIAM 
E. DICKINSON 
moves up to vice 
president of the 
Calcium Chlo- 
ride Institute, 
Washington. Bill 
has been with 
the Institute for 
13 years, and is Mr. Dickinson 
active in High- 

way Research and American Road 
Builders committee affairs. He will 
continue as chief engineer for the 
Institute. 





* BELOW, appears the group who 
are out to step up operations and 


sales of “Quick Way” Truck Shovel 





Co., Denver, in the coming year. 
Gilbert S. Rigdon, new executive 
vice president, is in the center. 


* A PUZZLED traveler in the Ken- 
tucky mountains saw a woman dous- 
ing two somnolent natives with wa- 
ter. “Keeps the flies off’n’em,” she 
explained. 
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boost Michigan County’s. water reserves to 13,000,000 gallons 


These two CB&I-built, all welded, struc- 
tures share the responsibility with two 
1,000,000-gallon Horton® radial-cone 
elevated tanks for providing Southeast- 
ern Oakland (Michigan) County with 
13,000,000 gallons of dependable water 
storage. 

In Oakland County, as in water-wise 
municipalities all over the country, 
CB&I water storage structures have al- 
ready become an integral part of water 
commission or water department plan- 
ning for increasing water needs. 

Whether you require as little as 50,- 
000 or 10,000,000 gallons or more of 
storage, you too can rely on CB&I’s 67 
years of craftsmanship in steel . . . to 
provide your community with assurance 
of proven engineering, fabricating, erec- 
tion and trouble-free service life. In 
tanks and towers, as in any municipal 
service—it’s proof of past performance 
that counts. And... 








YOU CAN BE SURE WITH STEEL 
. AND CERTAIN WITH CB&l 


~ 


top: Horton cone-roof reservoir meets increased 
water needs of Southeastern Oakland (Michi- 


Chicago Bridge & lron Company —— oOo 


Atlanta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston . : 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Lake City bottom: Graceful Hortonspheroidal™ tank min- 
San Francisco © Seattie © South Pasadena ¢ Tulsa imizes pressure variations and meets peak load 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, demands with gravity flow from 1,000,000- 
GREENVILLE, PA, and NEW CASTLE, DEL. gallon elevated reserve. 





Lots of jobs are done better automatically. Chang- 
ing chlorine feed rate is now one of them. With the 
V-notch...the straight line metering action of the 
plug through the ring makes automation simple. 


Merely by adding, not adapting, a W&T V-notch 
Chlorinator can give you any degree of automatic 
control you want—step rate, start-stop, program, 
proportional, even residual control. 


With a V-notch Chlorinator any signal from any 
primary metering device can control chlorine feed. 
So anyone can afford automation. 


And, of course, the right plastics make the whole 
chlorinator chlorine-proof. 




















A booklet, “The V-notch 
Story” will tell you about all 
the W&T V-notch Chlori- 
nator features. For your 
copy write Dept. S- 134.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 








